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FOREWORD 





THIS year’s “Radio Guide”’—the. seventh edition—sets a new 
_. standard as a manual of home construction, and we present it; 
to readers fully confident that it will be voted the best yet. ‘The 
book has been thoroughly overhauled, and the scope widened con- 
siderably. No attempt‘has been made to outline the theory of radio 
—in fact, such a task would be impossible in the limited space. 
which could be devoted to this angle of the subject. Instead, the 
book has been written from a practical viewpoint throughout. 
Last year five receivers were described; this year there are 
twelve. The sets featured comprise an. excéptionally wide-range 
of picked receivers, both t.r.f. and superhet, battery and a.c. operated, 
and for short-wave and broadcast band reception. The cece 
and diagrams are so complete and accurate that any constructor, 
whether beginner or “‘old hand,’ can set about ‘building any ae ' % 
them with full confidence that, his efforts will be successful. 
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The Reference Section, which in the past has proved so’ in- 
valuable to experimenters, has\again been enlarged by the addition 
of new design charts and tables, and also, includes the latest valve 
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Finally, while every effort has. been made to solve the most 
common practical difficulties which crop up in home construction, 
it would be impossible to cover’them all, and so readers are 
reminded that at ‘all times a free information service ‘is available to 
them through the ‘ ‘Questions and Answers” columns of both ee 
“N.Z. Radio Times” and the “N.Z. Radio. Record.” 
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All the most modern and 
successful receivers are 
available as Kit-Sets. Write 
for List and Prices. 


Distributors throughout 
New Zealand. 
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KIT-SETS 


Reg. Trade Marx 


SAV E money, 
time and trouble 


What a saving of money and 
trouble! No more time wasted in 
selecting parts from dealer after 
dealer; no more trouble in planning 
and drilling the chassis; no more 
time and money wasted by the fail- 
ure of second-rate components. 


Buy complete kit sets of standard 


advertised components, _ tested, 
matched and guaranteed, complete 
with circuit and wiring diagrams, 
ready for immediate assembly. 


« Circuit accurately planned. 


e Every unit a standard = advertised 
product. 


e Parts carefully selected and matched. 


e Full instructions and working plan. 


You can Rely on 
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DIOKES 


for Everything in Radio 


| J Advert, of METROPOLITAN ELECTRIC CO., LTD., Tracy House, Redfern, N.S.W. 
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it’s the 
qualities 
bom | you can 't see 
é that make Tung-Sol 


the LONGER-LIFE WALVE 


It’s the hidden built-in qualities in Tung- | 
Sol Radio Valves that give such months and 
months of flawless performance. The long life 
you get from Tung-sol Valves is the result of 
years ot experience, the use of processes and 
mm «= precision methods of manufacture that — 
are unigue in the radio industry. 
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The finest radio receiver in the 
world is only as good as the valves in 
it. Try Tung-sols in your radio next 
time and convince yourself that they 
actually do give better service longer. 





RADIO VALVES 


—— 
— ets sng Seer eRe weap sey pppoe pS SNE 


Distributors: 
The Allum Electrical Company, Limited, 
P.O. Box 769. Telegrams ‘“‘Allectric.’’ ANZAC AVENUE, AUCKLAND. 
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Introduction. 


REQUIREMENTS FOR 
A RADIO TOOL-BOX. 


Building radio receivers is one of the 
finest of hobbies, but until the beginner 
has had a little practical experience, he 
will encounter many little difficulties 
which can be very discouraging: Usually 


they are so simple that in years to come 
‘he will be amused to recall that they once 
‘worried him, ‘but nevertheless at the time 
This introduction 


they are real enough. 
is intended to assist’ 
the newcomer -to rac - 
dio by anticipating 
the commonest of 
these troubles and 
solving them for him, 
cand so it should be 
read carefully and 
the various hints 
‘given kept in mind. 

First. of all—tools. . 
Just what .are re- 
‘quired for radio 
work? This question, 
like most dealing 


to answer in as many words. ‘There is 
practically no end to the tools which can 
be bought. and which at some time or 
other will be found useful. At the same 
time. to build a kit-set, only a pair of 
pliers, a screw-driver, and a soldering iron 


are required. 


However, here are the tools that wil! be 
found in the average experimenter’s kit. 
Incidentally. most of them will be found 
in. the household  tool-box. Solder- 
‘ing iron (preferably electric) ; tin of flux 


nd rosin core (NOT acid core), solder; 


long and blunt-nosed pliers; side cutters: 
hand-drill (with an assortment of about 
half a dozen hardened steel bits, ranging 
gin. ‘to gin.) ; steel -rule 
(graduated in inches and centimetres) ; 
reamer (to enlarge holes up to an inch 
in diameter); flat and  three-cornered 
files; pocket knife (Boy Scout type); 
screw-drivers (large and small) ; hammer ; 


and vice (smal) 4in. size is suitable). 


With these. tools it is possible to build 
every receiver described in this hand- 
book. Others which will be found useful 


at times are a circle cutter, to cut holes’ 





Though all these tools are not essential for 
building radio sets, they will be found useful. 


/ 





SMOOTHING THE. 
BEGINNER’S PATH 





in an aluminium chassis for mounting coils, 
valve sockets, ete.; centre punch; scriber ; 
tweezers; square; and finally a small tap 
holder, a die-holder, and three or four 
taps and dies covering the 6-32, 8-32, and 
10-32. sizes. With the dies brass rods can 
be threaded and cross threads run over, 
While with the taps, holes can be threaded 
so that they will take machine screws to 
bolt down components. 


THE ART OF 
SOLDERNG. 


The beginner is 
often dismayed at the 
prospect of using a 
soldering. iron, In 
reality, his most diffi- 
cult task is to over- 
come his diffidence, 
for soldering is an 
absurdly simple pro- 
cess if several easily 
remembered rules are 
kept in mind. 

If mains power is available, an electric 
soldering iron of good quality should «l- 
ways be chosen in preference to any other. 
This type of iron is trouble-free, clean to 
work -with, automatically maintains the 
correct temperature, and is 
altogether much more con- 

2 venient than 
the extern- 
ally heated type. 

The golden rule 
in soldering is to 
keep the iron clean 
and hot. Always 
keep a file or a piece 
of coarse emery 






paper handy. and 

when the iron tip 

becomes dirty, a few rubs~- with 
either - will restore its ‘brightness. 
Tinning the soldering iron is done 
by filing the point bright and clean, 


dipping it in flux, and then rubbing 
it in hot solder until the point is covered 
with it. Surfaces to be soldered should 
also be scraped clean beforehand, and a 
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suspicion of flux—not too much—applied 
to them before soldering. In this way 
a clean, sound-and permanent. joint will 
result. ‘Never use any other than rosin 
core solder, as acid fluxes or soldering 
pastes cause corrosion of electrical con- 
nections. 

If the iron has to tbe heated in a coal 
or wood fire, then a simple and effective 
method of keeping the iron clean is shown 
in the sketch on page 7. A.* Sin, Or 
Gin. length of brass or iron tubing, with 
an internal diameter slightly larger than 
the diameter of the soldering iron, is 
placed in the fire as shown, and the iron 
heated inside it. 


MAKING CONNECTIONS 
TO TERMINALS. 


When wiring up components provided 
with terminals, slip a solder tag over each 
shank and make the connection to that. 
The head can be 
screwed down much 
more tightly than if 
the alternative 
method of connection 
—that of looping the 
end of the wire and 
slipping it over the 
shank—is employed, However, if this 
method is preferred, . it is always 
best to slip a washer over the shank 
on top of the loop tbefore the ter- 
minal is tightened up, as shown in 
the sketch above. If two or more wires 
are to be connected to the same terminal, 
then a washer should be slipped over after 
each. This method of making connections 
will be found particularly useful when 
connecting flex leads of a battery cable to 
terminals. 

When making connections to aerial or 
earth terminals, remember that there is a 
right and wrong way of doing it. The 
correct ‘and incorrect methods are illus- 
trated below. ‘he wire placed near the 
left-hand terminal is incorrect, 
when the terminal head is tightened down, 
the loop of wire will open out. The cor- 
rect way is shown on the right. When 
the terminal is tigh'tened up the loop will 
tighten also. 





PREPARING 
A CHASSIS. 
A few years ago 
nearly all home-con- 


structed sets were built 
On wooden baseboards. 
Nowadays an aluminium 
chassis with turned-over 
edges is almost invari- 
ably used, as it not only 


simplifies construction chassis to take the cen- 
and wiring, but it per- Left, incorrect, and right, correct, tre screw, and the cutter 
mits of a much more ways of attaching a wire to a ter- is rotated about this un- 
compact layout, because minal til the metal is cut halt-. 


because*™ 





ee 


many of the 
componets cay 
be mounted un- 
derneath. 
Unless the 
constructor has. 
the requisite: 
tools 
for stamping 
and bending: 
his own chassis, 


METAL SHEET BEING BENT 





WOODEN BLOCKS MUST it is always. 
REST ON FOOT OF VICE — best to pur- 
chase one 

ready stamped and drilled according to. 
the layout diagram always published 


with set descriptions. Aluminium is not 
the easiest of metals to work unless the. 
proper tools are at hand. 

However, those who prefer to make 
their own will appreciate the following 
hints: The simplest way to make a neat 
straight bend in a metal sheet is to place: 
it between two blocks of wood in a vice, 
and then make the bend as shown in the 
above sketch, first scoring a 
deeply along the outside. ‘When the four 
sides have been bent down, 
can be strengthened by means of angle 
brackets bolted inside each corner, though 
usually it will be rigid enough for the pur- 
pose without further strengthening. 

Large holes for valve sockets, coils, etc., 
can ‘be drilled 
ways. The first is to mark out the :e- 
quired circle and then drill round it just 
inside the circumference, with a small 
drill, making a complete circle of small 
holes touching one another. 
out the centre piece and trim the hole 


so made to an eyen circle with a pocket: 


knife. 

Secondly, 
size can ibe bought, and the blade tip cut 
off. 

Thirdly, a simple tool can be made as 
follows, to cut large diameter holes. Ob- 
tain a piece of hard wood, about 2in. 
square and about 4in. long. Screw a 2in. 
iron wood screw into this, 4in. from 
end. Another screw should now be put 
in at a distance from the other equal to 
the radius of the circle required. It will 
be seen from the sketch 
on page. 10 that the 


the end of the threads. 
The heads should now 
be cut or filed off, and 
form a chisel 
point. 

The way to use the 
tool is obvious. A centre 
hole is drilled in 


slanting 


on hand. 


}ine- 


the chassis. 


at home in one of three- 


Then punch. 


a wood bit of the requisite: 


One: 


screws are put in up to: 


the second screw filed to: 


the: 
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FOLLOW the LEADERS 


im the 


Radio Industry 






The illustration shows the SOLAR 
Wet Electrolytic, a condenser of 
marvellous capacity, although only 
measuring + 3-8 inehes by 1 3-S 
inches. Other Solar Condensers" 
obtainable are the Solar Dry Elec- 
trolytic and the Solar Sealdtite 
tubular type. 


INSTAL 


‘sO LAIR condensers 


Solar Condensers are made by the Solar Manufacturing Corporation, 
whose personnel has the benefit of constant acquaintance with every 
phase of engineering and production of fixed condensers since their 
earliest use in the radio industry. It is probable that no other active 
ruanufacturing group has continuously worked on these problems for 
as long a period. 





Solar Condensers are genuinely non-inductive. They are very com- 
pact, have a full and well maintained capacity and an excellent power 
factor. Solar Condensers have an exceedingly long life. They will 
return to normal operation even after repeated voltage surges. 

The rnanufacturers of many well-known radios have standardised on 
Solar. Play for safety wher buying condensers and. follow their lead. 


Distributors: 


THE ALLUM ELECTRICAL COMPANY, LIMITED, 
ANZAC AVENUE, AUCKLAND. P.O. Box 769. Telegrams ‘“‘Allectric.”’ 
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way through. Then reverse the chassis 
and repeat the process until the centre 
piece (drops out. 

Incidentally, for those who wish to try 
this method of preparing a chassis, the 
diameter of holes required for standard 
coils and valve sockets is 1jin., and for 
intermediate frequency transformers and 
wet electrolytic condensers, fin. 





An easily-made tool for cutting holes in 
an aluminium: chassis. 


Two other standard diameters that will 
be found useful are those required for 
insulating bushes. The small size re- 
quires a $in. hole, and the large a sin. hole, 
Bushes are simple to mount if held with 
a reamer or three-cornered file while the 
lock-nut is being tightened up. 

After small holes have been drilled in a 
chassis, the edges of the hole on the side 
where the drill emerges will be found to be 
rough, and with several sharp projecting 
points. These burrs can be easily taken out 
py placing the end of a larger size drill in 
the hole and rotating it several times. 


POINTERS ON 
MOUNTING COMPONENTS. 


The mounting of components is gener- 
ally a straightforward task, but there are 
one or two small points worth mentioning. 

Before bolting a condenser gang in posi- 
tion on a chassis, solder Gin. or 8in. leads 
to each section of the gang. Also, be sure 
to mount the gang far. enough from the 
front of the chassis to permit the dial to 
be mounted in position. 

Commercial coils should be mounted at 
least 25in. between centres. There are 
several very important precautions to take 
when mounting electrolytic condensers, 
both of the wet and dry type. The wet 
variety either ‘have a positive (red) and 
a negative (black) lead coming out from 
the can, or in other types the can itself 
form the negative terminal. With the 
former type the red lead should be con- 
nected to “B+” and the black to earth. 
while with the latter, the centre terminal 
is connected to “B+.” The negative ter- 
minal ,i.e., the can itself, is automatically 
earthed. by being bolted to the chassis. 
Finally, wet electrolytics should always be 
mounted in a vertical position, with the 


‘polarity is correct. 


terminal end downward. Just as much 
care should be observed When connecting: 
up dry electrolytics to ensure that the. 
The end painted red, 
or the red lead, should be connected to. 
the point of higher potential, and the other: 
to the lower. 

Always make a point of following the. 
instructions for mounting components. For 
example, in the “1984 Crystal Amplifier” 
(described on page 39), the potentiometer 
Ri must be mounted before the power 
transformer, as the terminal board of. the 
latter projects so far through the chassis 
that if this component were bolted down 
first, it would ibe mm poeethle, to mount the 
potentiometer. 


SOME HINTS 


ON WIRING RECEIVERS. 


The main. .rule’.to.. bear in‘: mind 
when wiring up a set is to use short. 
direct, and well-spaced leads. The last 
qualification applies particularly to grid 
and plate connections. 

The golden rule for wiring is to work 
always from the theoretical, or circuit, 
diagram. This advice may seem a little 
difficult to beginners, 


practice it is surprising how easy wiring 
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from the circuit diagram becomes. 


‘The values of fixed condensers and re- 
sistors are quite easily identified. The. 
former ‘have values marked on them, and 
the latter are colour coded. A system for. 

marking values on fixed condensers 


which has become popular lately is to in-. 
dicate their values, not in microfarads, 


but in micro-microfarads. In this way, 
a .00025 mfd. fixed 
matrked with the figure 250, and a .01 mfd. 


condenser with the figure 10,000. 


Usually the first task when wiring an. 
a.c. receiver is to connect up all the heat- 
ers, and in this connection it should be. 
remembered that all leads carrying a.c., 
such as those to the heaters of all valves 


and to the plates of the rectifier, should be. 


twisted to keep down hum. 
Also, When connecting up a three-core 


flex to a power transformer, the following. 


connections should be followed. The black 


wire should be connected to the solder lug — 


usually marked “‘C” (common); the red: 
wire to ‘220,” “240,” or “260” (usually 
“240”) and the white or other colour to the 
nearest convenient earth point. 

Finally, there are many sets in ‘this 
handbook which can be built and put into 
operation by anyone capable of using a 
screw-driver, a soldering iron, and a little. 
common sense. Of course, the larger and 
more complicated receivers are designed 
only for advanced experimenters, and it 
would ‘be best for beginners to avoid these. 
until they have mastered the rudiments. 
of radio construction. 


but with a little. 


condenser will be. 
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Section 1. 


BUILDING BROADCAST 
BAND RECEIVERS 








N this section are described seven re- 

ceivers for broadcast band operation, 

ranging from a simple crystal set to a 
seven-valve a.c. superheterodyne. 

The choice of sets offered is particularly 
wide,. but in the event of any constructor 
not finding just the receiver he wants to 
build, a list is given below of all the sets 
described in the “NZ. Radio Times” dur- 
Back copies of this 
magazine are available from Box 1680, 
Wellington, price 1/1 posted. In each of 
the sets listed the type of receiver is: indi- 
cated in parenthesis after the name. 

Of the sets now to be described, battery- 
set constructors will be interested in two 
outstanding designs, the “Conqueror Super- 
het” and the “Quality Five.” 


#NiZe RADIO... TEIMES~’ 


Another battery set which will be very 
popular with new-comers to radio is the 
“Tiny Tim” all-waver, a neat little one- 
valve receiver which covers not only the 
broadcast band but the short waves as 
well. 

Prominent among the a.c. operated re- 
ceivers is the “Super-Quality Six,” a six- 
ralve set designed primarily to give very 
high quality of yreproduction. The 
“Wlfin Four” is broadly speaking a simi- 


lar set, though smaller. The section 
concludes with a_ description - of the 
International’ All-Wave Superhet, a 


Radiokes seven-valve kit-set which covers 
all bands, both short-wave and broadcast, 
at a turn of the wave-change switch. 


RECEIVERS DESCRIBED 


“DURING “THE PAST“ YEAR 


“Big Ben Four’’ (a.c. all-wave, 58, 


“Skyline Five’’ 
ae Overseas Four’”’ 
Telsen ‘ 


(a.c5 tr. ; 


““Modern :Midget’’ (a.c. t. tf, 58, ‘57, 


**1933 Outspan Four’ 


“1933 Standard Superhet” (a.c. 


“Midget One’’ (battery one-valver, using type 30 valve) 
“Viking Shortwaver’’ (a.c. all-wave t.r.f. 58, 57, 56) 
“Superbe Superhet’’ (a.c. superhet, :2-58’s, 2A7, 2B7, (2A5:). 
“Explorer Shortwave Four’’ (battery all-wave, 2- ae S,2-3:0's).. 


““Midgette Five’’ 
_ Pramper’ s One’ (battery one- -valver) . 
Midget jl wo” 


--@hallenger Six?” I and Ile: .... 
+ Compact’, Three’ *(a.c:. local; 5%7; “2A5)~ 


““Midget Three’ (battery t.r.f., 32, 2-30’ s) ieee 
‘International’ Superhet (a.c. all- -wave battery, 1A6, De 34? of 33, 30, 19) March, 


DAS 56, AT ) 
“1933 Night,Hawk’’ (battery, all-wave, :232, 233) 
Ultradyne Superheterodyne (a.c. superhet, 2-5 8’s, 2-57’'s, 56, 59) 
2-58’s, 57,147) 
(battery ter f, a4, 30,230, PM2) 
‘Ajax Three’ (t.r.f. battery kit-set) :. 

“(De Luxe Band-Pass Seven’’ (a.c. t.r.f., 2-58’s, 575 56, 


2A5) ae 
(battery t.rfe2-34's,-32, PM22A) | 
“1933 Standard Superhet’’ (battery superhet, 2-34’s, 77, 85, 2 


superbet, 2-5 8's, 57°55, 2 


(a.c. superhet, 2-57’s, 58, 2?) 


(battery two-valve, 2- 30° s) 


‘“Selectra’’ Crystal Set. es 

“Sky King Six,’”’ I and We (battery supethets ie oe 34's 5. 32, a2 30's, 'PM22A) 
“Eight Star Five’ (a.c. superhet., 2-57’s, 58, ee 

Experimental Crystal Set ae 

“‘Caesar’s Ghost’”’ (a.c. superhet, 2A7, 58, 26, 283). 
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vent HE 


wate atin 
most timber? 


That load of poles bulks big. Yet there’s more 
wood in the load on the right. Planks pack tight in 
compact layers. 

Similarly round-cell batteries (or square cell built on 
round-cell principles) cannot possibly con- 
tain the power that’s packed in a Columbia 
Layerbilt Battery. Round Cells mean waste sae 
Every available inch in eae 

a Columbia Layerbilt is 
crammed with energy- 
producing materials. 


Columbia Layer bilt 
Batteries give you far 
more power — longer 
life — greater value. 
Insist on Columbia, the 
cnly Layerbilt Battery. 
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Wholesale Agents: 
ELLIS & CO., LTD., 
Chancery St., Auckland. 






TRADE MARK 


British-Made 
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OR sensitivity, selectivity, high tonal 
quality and general all-round perfor- 
mance, the “Conqueror” Superhet repre- 
sents the last word in battery superhetero- 
dyne design. While this is a big claim 
to make, yet it has been amply substan- 
tiated by actual comparative tests. The 
tuning chart on page 15 shows the results 
of one evening’s listening with this re- 
ceiver. Hvery “station listed was actually 
identified by call-sign. Many others were 
heard—quite a number of them at good 


fe ae Se ees 


—_ 


[¢--—-—------——-—~—---5 


The above-chassis layout of the 


‘Conqueror’ 
should be adhered to for best results. 
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volume—but as tbe calls were not picked 
up they were not included on the graph. 


An Outstanding Circuit. 


The circuit on the next page explains 
the splendid performance of the “Con- 
queror.”” Starting from the aerial, the first 
valve is a 384 multi-mu r.f. pentode, con- 
nected up as an rv.f. amplifier. 

The next valve is the 1A6—the arts 
around which the set was designed. It 
is the long-awaited combined mixer oscil- 





is clean and scientifically designed, and 
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lator for battery operation—a function 
Which it fulfills with very high efficiency. 
'Rhis yalve has only recently reached New 
ZAcaland—in fact, the set was designed on 
theory and built up several weeks before 
ix arrived. ‘The initial tests were highly 
successful, and amply fulfilled every ex- 
pectation. The 1A6 functioned perfectly 
as mixer-oscillator; in fact, the set be- 
haved so well that it was found that addi- 
tional filtering which had been included 
in the plate feed lines could be omitted 
without causing instability. 

As explained in the March issue of the 
“N.Z. Radio Times,” the 1A6 is really 
two valves in one envelope. It comprises 
a triode oscillator section and pentode 
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modulator or first detector section. Com- 
mencing from the filament, the grids are 
numbered as follows. The first grid, Le., 
that of the oscillator section, is grid num- 
ber 1. That immediately above it is the 
anode grid, which acts as'the plate of: the 
oscillator triode. itis grid number 2. The 
control grid of ‘the pentode section is grid 
number 4, and the two immediately below 
and above it are numbers 38 and 5 respec- 
tively. These two grids are tied together 
inside the valve. 

The operation of the valve is quite 
simple. The electron stream: flowing from 
filament to plate is first of all modulated 
by the oscillations of the local oscillator 
and then by the signal impulses applied 
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Superhet 
An even better way of checking, though it takes a little more time, is to 


1A6 mixer-oscillator, and air dielectric I.F. transformers used all combine to give tremendous 
put the diagram away and draw out the circuit according to the wiring. 


against the above, when any discrepencies will be immediately apparent. 


procedure ‘to adopt when wiring the receiver is to work from the theoretical plan, and afterwards to check up 


gain, while ample volume and excellent tonal quality is ensured by the “‘B’’ class audio system. 


The circuit diagram of the ‘‘Conqueror”’ 


from the under-chassis diagram. 


The 34 r.f. stage, 
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How the ‘Conqueror’ 


to the control grid of the pentode section. 
The mixing thus takes place inside the 
valve. The resultant frequency, equal to 
the difference between the signal and oscil- 
lator frequencies, thus has the signal modu- 
lation impressed upon it before it is passed 
in the usual. way to the primary of the 
first intermediate frequency transformer. 


The next valve is another 34 multi-mu 


r.f. pentode, used as an intermediate fre- 
quency amplifier. It in turn is followed 
by a 32 screen-grid detector. Anode ben 
detection is used, because it will handle 
a much larger signal without distortion 
than ‘the leaky grid type. 

The latest air-dielectric intermediate 
frequency ‘transformers are used because 
they represent a definite improvement over 
the mica-dielectric types in that they give 
greater gain and higher selectivity. In 
addition, they hold their adjustment ac- 
curately over much longer periods. The 
32 is resistance capacity coupled to a 30 
acting as a driver to a class “B” 19 valve, 


which comprises two triodes in one enve-— 


lope. The very fine tone and surprising 
volume which this new system of audio 
amplification is capable of giving is too 
well known to need further stressing here. 


Two Bias Batteries Used. 


The biasing arrangements are _ inter- 
esting. Two bias batteries are employed, 
one for the rf. and if. amplifiers and 
another for the detector and audio stages, 
This avoids the necessity for running long 


looks when complete. 


leads across the chassis, and no doubt is 
one reason for the good stability of the 
set. aa 

Volume is controlled by the 25,000 ohm 
potentiometer connected in series with the 
5.000 ohm resistor across “C1,” an 18- 
volt “C’” battery... The voltage so derived, 
which may ‘be varied between 38 and 18 
volts, is applied to the grids of the 34 
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This graph shows the stations actually logged 
with the “Conqueror” during one evening. 
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SELECT YOUR: KIT’ FROM 


All Prices Include 





EACH AND EVERY PART AS 


VIKING JUNIOR POWER PACK. 


1—Chassis 


1—Radiokes M2 Power ‘Trans- 
former Bz ae a a 
3—Sprague Sinfd. Electrolytic 
Condensers ae 


2—2.5 Radiokes Chokes 

24 Pin Wafer Sockets 

1—Raytheon 280 Valve Bit 

6—Ireet 4 Wire Battery Cable 

1—Marquis 4 Pin Plug 

1—Terminal 

2—Bushes 1/641, 1/642. ; 
Power Flex, Nuts and Bolts ae 


KIT OF PARTS £4/0/0 
SHORT WAVE CLUB TWO. 


Sauls 


—_ TF 


1—Chassis ie 
1—Kbonite Panel and Back Sheet 
1—Set four coils %-. 
1—3 plate Midget 
Radiokes < a 
1—.00015 Tuning Condenser es 
1—,90005,.. 5.8. Semi-variable Con- 
denser 
1— 50,600 Ohm” 
meter 
1—4 Pin Marquis Socket 
9—_-Wafer Sockets ‘ 
i—Bulgin: Rk. F. Choke i 
1—High Impedance Choke Radi- 
okes type 3-10 8 oe so 
1—Ormond Vernier Dial 
2—Marquis Knobs ; 
1—Sovereign 3 Point Switch 
1—Pair S.1I.C. Headphones 
1—5 Wire Battery Cable.'.. 
1—0001. TCC. Type MT Conden- 
ser 
2—,00025 T, Cc. iC. Ts yipe M. Condenser 
1—.006 ‘T.C.C. Type: M Condenser .. 
{—1 T.C.C. Tubular Condenser ... 
9 5: "DCoC)) Type -Tubular*Con- 
CLETUS OT SU AS lek asois ates cetarete hake 
1—400 ohm Radiokes W/W Resistor 
38—1 Watt Resistors 1/50,000, 1/1 
meg, 1/4 meg 
1—-Sét- Raytheon Valves 1/32, 1/33 
MISCELLANEOUS, exactly as 
shown in Guide Parts List.. 


Con denser, 


" Frost Potentio- 


KIT. OF Eat £6/0/0 


BATTERIES EXTRA: 

3—2308 Burgess Batteries, each ... 

1—2-volt 100 amp Solarec Accumu- 
PATOR (eS. sw-b'a 6 eye e elena Ses Wwe. Seterens 


THE VIKING JUNIOR. 


1i—Chassis 
1—Panel Ebonite with Back Shield 


eeoerereeer eee eee eee ee eevee 
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Cl 


Si “ds 


1—3-Plate Radiokes Midget ‘Con- 
denser 
1—23-Plate Radiokes Midget ‘Con- 
denser 


eevee sree eee ee eee eee eee eee 


3—Ormend Dials 2/204A, 1/360 .... x 


2—Water Sockets 1/6 pin, 1/5 pin 
1—d-Pin Marquis Socket 
3—Plug-in Coils 
1—Radi okes 3-10 High Impedance 
Choke 
1—20,000 ohm Frost ‘Potentiometer 
1—Bulgin S/W. iR.F. Choke ........ 
1—30 Ohm Wearite Rheostat ...... 
1—58 Type Vialve Shield .......... 
1 Pair S.T.C, Headphones ........ 
2—.0001 'S.T.C. Condensers. 
1—.00025 T.C.C. Type M Condenser 
1—.01 'I.C.C. Type M Condenser .. 
1—.5 T.C.C. ‘Tubular Condenser ... 
1—5 mfd Duly'tice Condenser ...... 
41 Watt ‘Resistors 1/4 meg, 
1/100,000; 1/1 meg; 1/2000 ...... 
i—Set Raytheon Valves 1/58, 1/56 
MISCELLANEOUS, exactly as 
shown in Guide Parts List.. 


KIT --OF PARTS £6/10/0 
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THE CONQUEROR SUPERHET. 





£8. 
1—-CUHRSS 1S ls eRe Vs ese s as ST's Baie 4 
1—3-Gang Stromberg Carlson Con- 

CLOTUSET coe cece sales ete serctere le. Siew sae ce! ey 
I—Radiokes ‘Drum:-Dial-.......... 12 
1—Coil Kit with Padder  ........ 242 
S—Slield: Cans) es vers ss dew ok eres 4 
TS NIG PSIG OT ee eas base stale onl oalet oe ele 1 2 
7 Sockets 5/4 pin and. 2/6 pin .... 3 
1 Radiokes 3-7 B Class Input 

CPP AMG OTIIED: Ea) sscacsts Sta Pal are selene tes 14 
1—10,000 Ohm Marquis Potentio- 

MLCHOL 270% Sue Rass cose oe eee ves & 5 
1—25,000 Ohm Frost Potentiometer 3 
3—Marquis Knobs#-.3 iii cia cee aI 
1—Radiokes R.I’. Choke ........ 2 

Alpha sD: P SILER Swaten yo cistcje ec 4 
1—1 mfd. T.C.C. Tubular Condenser 2 
3s—5) mfd. T.C.C.. Tubular Con- 

GENSOT A Cee EN eae 1 Gin c mas tie eis 3 
6—.1 mfd. T.C.C. Tubular Conden- 

SOP UN Sty ante peer aitenk eck nw a 5 6S 6 
1105) mtd Ye CSP ab a er * eo Ss 1 
oss ve mfd. T.C.C. Tubular Conden- 

001 mfd. T.C.C. Type M Con- 

GON GOT Sie aes ee eis vacark wtaistste satel I 
11—1 ‘Watt Resistors ep meg-; 2/.1 

meg; 1/50,000; 2/25,000; 1/10, 000 ; 

1/5,000 Men m ranee ely. aera aha? iis 
I—Set Raytheon Valves 1/1A6; 

Dpeee pod fares LAO. 1/1 2 |  etlaccunars 3 8 
1—Amplion 03 B Class Speaker .. 3 
MISCELLANEOUS, exactly as 

shown in Guide Parts List.. aL 


KIT OF PARTS £14/10/0 


(Continued on page 17) 


F. J. W. FEAR & CO. 
63 WILLIS STREET, Telegrams: “'Fear’’ Wellington 
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OUR RANGE OF PARTS 
Freight Paid by us 
SPECIFIED BY THE: GUIDE” 


BATTERIES EXTRA :— 
1—18-volt C. Battery. 

1—9-volt C Battery. 

3—45-volt Burgess ‘Batteries. 
1—2-volt 100 amp. Accumulator 


£4/15/0 
EUROPE THREE. 


1—Chassis 
1—2-Gang Stromberg Carlson Con- 
denser 
1—3-Plate Radiokes 
denser 
1—Set S Coils 
4Wafer Sockets 2/4 pin, 2/5 pin 
2—Marquis Sockets 1/4 pin, 1/6 pin 
2 Coil Shields 
2—Vialve Shields 
1—S.W. Bulgin R.I. Choke 
1—Igranic Jack 
1—Plu¢g 
1—Amplion 03 Speaker, permanent 
Magnet 
2—50,000 Frost Potentiometers ... 
G—1 Watt Resistances 1/6 meg; 1/4 
meg: 1/4 meg; 1/50.000 ohms; 
1/25,000 ohms; 1/5,000 ohms .... 
1I—2 mfd. 500-volt S.1..C. Condenser 
4—.01 T.C.C. Tubular Condensers 
2—.00025 T.C.C. Type M Condensers 
1—.0002 T.C.C. Type M Condensers 
1—.0001 'T.C.C. 'Type M Condensers 
1—Set Raytheon Valves 1/34, 1/32, 
exactly as 
shown in Guide Parts List.. 
KIT OR: PARTS 
BATTERIES EXTRA :— 
1—2-volt 100 amp. Solare Accumu- 


Ce 


eevee ere ee eee eee ee ee eee 


6: bobise ws ocd ake at ae ‘ a 
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ee 


Batteries: “GAGI ). <ivcas ws state bees 
1—IF’.0.P. G4 18-volt C Battery .... 


TINY ‘TIM. 
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SN Sie ot wraiite’e sth ah Son B'S de wa eee 
EDOM Pe AP ANGl! oy ise s wa o latew os 
1—.00035 Formo Condenser ...... 
‘1—Formo Vernier Dial. .......... 
1—.0003 Graham Farish Bakelite 

TRE RIS UO Mert s tual anette btvulel Dike « 
1—10 ohm Wearite Rheostat ...... 
‘'2—Marquis Knobs ......s..0e00e- 
1—Tumbiler “Switelt: <... o.e. . ts twa 
1—4-Pin Wafer Socket .......... 
1—5-Pin Coil Socket. = ..i.. eee. ewes 
4—Coils ‘Already Wound: ......... 
‘2—.0002 'T.C.C. Type M Condensers 
1—4-Meo Grid Leak (oo. c. cece ees 
“I Radiokes Ral CU Oke”! ds ech: . 
PHONG ePACIE fy ocx Soe teers biel eis ews 
i—Marquis ‘Phone Plug. .......... 


rai 
aa a at A sient 


ieee 
eee ee 


Si: 
7 
15 
S 
1.4 
2; 
2 
6 
+ 
4 
2 
ef 
o =O 
7 
6 
4 
3 
1 
1:15 
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F. : J. W. FEAR & CO: 
63 WILLIS STREET, Telegrams: “Fear” Wellington 











1—4-Wire Battery Cable ......... Ss 6 
1I—Pair S:T.C. Headphones. ...... 9 6 
I—Raytheon 39 Valve ............ 8 0 
MISCELLANEOUS, exactly as 

shown nee LAStS 3 6 

WIT. (Ok ARTS 

BATTERIES EX'TRA :— £3/10/0 
1—60-volt V1 Full 0’ Power Battery 120) 
1—2-volt 100 amp ‘Solare Accumu- 

TEGO eT ek ot & cuerutll so te eeee eee oes 1 i4 

£2/2/6 Extra. 
THE QUALITY FIVE. 
£& s. d. 
1 OSS St iisa a3 ada bac Oo ene aa 7, 1B 
1—3-gang Stromberg Carlson Con- 

CLOTS Gyre 2 = ake ene SN oa wees be) 0 
I—Peter Pan. Dial 22 oi ace we eaters yo 9 
1 Set=Radiokes’. Coils. ws ee 12 20) 
B——Valiviels SILCLOG = hove Scyatere Sool Siebel Stoke 4 6 
§—Wafer Sockets 5/4 Pin 1/6 Pin 3 0 
I—Radiokes B Class Transformer 

CPV DG OF CNM tive oe CRW she we alow vee WU aie 14 0 
1—50,000 ohm. Frost Potentiometer 3. 6 
1—.0003 Graham Farish Reaction 

GOMOENSOT S72. i ikacs erste tates whe 3 0 
IDPs. 2. Alpha Switch *."s..5. ee. + (0 
4— Marquis sicno DS 1. erica arenes 2. 9 
1—Radiokes R.F. Choke ....... 2... 
7—1 Watt Resistors 1/2 meg; 2/1 

meg: 1/100,000; 2/25,000 ; 1/10,000 (230 
2—.00025 Type M.T.C.C. Condensers bn oes 
fa LOL DLL AT Sink eis ste oa we ral > 0 
i—Imids TCC: “Tabular .« «<6.02 0's 2 6 
1—Set Raytheon Valves 2/34, 1/32, 

Pe NL Pell oe By -s\n» Soak w ghebtartes «9 eta 2(16 6 
1—Amplion 03 Speaker B Class... 3.0 0 
Miscellaneous Parts, exactly as 

GU OOReLISE Met. «: edeterw & atv lerw.at ole aiite 12.0 

KIT OF --PARTS 


Postage Paid 


£11/5/0 
BATTERIES EXTRA— 


3—45-volt Burgess 2308 Batteries, 


each 182-6 

1—18-volt Full O’ Power:-C Battery 4 6 
1—2-volt 100 amp. Solare Accumu- 

MAGS, A oStird oer eee teeate Viste (ek: Pals « 34 0 


EXTRA 


£4/10/0 
INTERNATIONAL SUPERHET. 


Rep iORs Ra less Valves 
and Speaker 
Complete with Raytheon Valves £14/5/0 
and Jensen D16 ‘Speaker .... €£18/0/0 
PUBLIC ADDRESS 12 WATT 
AMPLIFIER. 


ore eer eee eee eee 


Ses 

1—Chassis Stamped and Drilled .. 10-6 

1—Radiokes M5 Transformer ..... (Fue 0 

1—Ferranti AF5c ‘Transformer ... 2-15;20 
1—Stromberg Carlson 2-Gang 'Con- 

GEviSOT Ss 4 vines ct ie SF ie le fet ae 15-20 

1—Dial with Lamp and Knob 8 0 


(Continued on page 388) 





a A 


eee — 














a i 


N.Z.. --RADIG= GUIDE 





LM soc00., HLM 


-oooimtdl__]{25000,L. JNSULATE 


100.000cy § 


The under-chassis diagram, showing the wiring. All leads should be kept short 
atest and as well spaced as possible. 


multi-mu 1v.f. and if. amplifiers, and so 
provides an effective control of volume. 
The 5,000 ohm limit bias resistor ensures 
that there will always be a minimum bias 
of —3 volts on these two valves. 

A double-pole single-throw on off switch 
is employed to break both the circuit of 
“Oi and: the “A” and ““Bescrenito when 
the set is off. Otherwise, the slight cur- 
rent drain from “C1” through the poten- 
tiometer and limit bias resistor would 
appreciably shorten the life of this bat- 
tery. 

A fixed bias of —3 volts is applied to the 
grid of the pentode section of the 1A6 
modulator, <A bias of —6 volts is required 
for the.32 anode bend detector, and this 
is supplied from the second “C”’ battery. 
The bias on the-type 30 driver is —9 volts, 
which reduces the plate current of this 
valve as far as possible without introduc- 
ing distortion. . Similarly, the 19 class 
“B” amplifier igs given a bias of —3 volts, 
which also effects an appreciable saving 
in “B”. current without. endangering 


volume or tone, 


A refinement Which will-be appreciated 
by dxers is the tone control incorporated 
in the plate circuit of the driver valve. 
Strictly speaking, from the point of view 
of tonal balance this control is not neces- 
sary, yet when DX conditions are bad, 
by setting the tone control potentiometer 


to reduce the high-note response, an 
appreciable amount of static and general 
mush is cut out. 


Building The “Conquerer.” 

The photographs accompanying this 
article give a good idea of how‘ the 
finished receiver looks. The layout 
(shown best in the above-chassis diagram ) 
is definitely the best to adopt, and no 


departure should be made from it under 


any circumstances, 

After the components detailed in the 
list of parts have all been assembled, the 
constructional work can be commenced. 
First of all, mount the valve sockets and 
shield bases, being careful to arrange the 
filament pins in the directions shown in 
the above-chassis diagram. Now drill 
the holes for mounting the gang and 
padding condenser, not forgetting the 
three holes required to permit the trim- 
mers, Which are under the gang, to be 
adjusted when .the set is being aligned. 
Also drill the mounting holes for the 
padder, and then bolt the coils in posi- 
tion. The class ““B” audio transformer 
can next ‘be bolted down, and ‘after this 
the chassis should be reversed and the 
Wiring commenced. 

Make a start with the valve sockets, 
wiring the filaments first of all. The 
under-socket connections of every valve 
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used are shown in the circuit diagram. 
Notice that the left hand filament pin of 
each of the 34’s,. 32, 1A6, and 30 should 
be made the positive one. Hach of the 
negative pins ‘is connected to earth by 
soldering it to a tag placed under the 
nearest bolt holding the socket in posi- 
tion. 

The remainder of the wiring can now 
be proceeded with as far as possible. Be 
careful to’leave room for ‘“C1”—the bias 
battery for the r.f. and if. valves. The 
colour coding of the y various coils is shown 
on the circuit and under-chassis diagrams. 
‘The padding condenser, volume and tone 
control potentiometers, on/off switch, 
aerial and earth terminals and the bat- 
tery cable ‘bushing can also be mounted. 
Make sure that the shaft of the volume 
control potentiometer and also the aerial 
terminal are insulated from the chassis 
by ‘means of 'bakelite washers or bushes. 

Next, solder a G6-inch lead to each of 
the lower solder tags. Then mount the 
drum dial on the gang, as detailed in the 
carton accompanying it, and finally mount 
the entire gang and dial in position. The 
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Best and Most 
Economical for 


YOUR Radio 


ALWAYS SPECIFY vy BURGESS_They ] Last OU ees: 


GOOD RADIO 
SPEDDING, LTD. Box 462, 


two “C” batteries can next be fastened 
in place. 

At this stage, it is advisable to check 
over the complete wiring from both the 
theoretical and layout diagrams. 

Now solder on the four grid caps, fit 
the control knobs, and plug in the valves 
and speaker. Screw the 60 m.a. fuse bulb 
into its holder and connect up the “A” 
battery. Then switch on, and by looking 
down directly on the top of each valve, 
it should be possible to see the filaments 
glowing. If this is not the case, then 
switch off and check up the wiring. 

Finally, when the “B” battery and aerial 
and earth are connected, the set is ready 
for lining up. 


' A Geod Earth is; Essential for Greatest 
Gain. 

On the circuit diagram the screen volt- - 
age is indicated as “B+67.5 to 90 volts,” 
and a word of caution is needed here be- 
fore proceeding further. If it is desired 
to ‘get the last ounce of gain from the set, 
the 90 volt tap may be used, but itis abso- 
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List ‘of Parts. 


drilled and stamped = as 


1—chassis, 
shown, 

I1—3 gang condenser :(Radiokes).' 

J—drum dial, escutecheon, and 2v. pilot- 
light (if required) (Radiokes). 

J—aerial ‘coil, 1 r.f. coil, 1 oscillator coll 
(to suit 1A6) and ipadder (Radiokes, » 
Lekmek). : 

2—175 k.c. air dielectric I.F. trans- 
formers (Radiokes, Lekmek). 

3—type 224 valve shields. 

I—type 58 valve shield, with cap. 

5—4 pin water sockets (Renrade). 

2—6 pin wafer sockets (Renrade). 
I—elass “B” input push-pull transformer 
(Ferranti, AF15C, or Radiokes). 
1—10,000 ohm ,potentiometer (Marquis). 
1—25,000 ohm. potentiometer (Radiokes), 

3—knobs. (Marquis). .- 

1—-r.f. choke (Radiokes). 

1—D.P.S.T. ‘switch. 

FIXED CONDENSERS. 

I—1 mfd. pigtail type (T.C.C., Stacidard, 

or Solar). 

2—.5 mfd. pigtail type (T.C.C.) Standard, 
Or Solar). 

6—.1 mfd. pigtail type (T.C.C., Standard, 
or Solar), 

1I—.05 mfd, pigtail type (T.C.C., Standard, 
or Solar). 

I—.01 mfd. pigtail type (T.C.C., Stan- 
dard or Solar). 

2—.001 mfd. mica (T.C.C., Standard, or 
Solar). 

FIXED RESISTORS. | 

4—1 megohm carbon (Ohiohm). 

2—100,000 ohm carbon (Ohiohm). 

1—50,000 johm carbon (Ohiohm). 

2—25,000 ohm carbon (Ohiohm). 

1—10,000 ohm carbon (Ohiohm). 

1—5000 ohm carbon (Ohiohm). 

VALVES. 

J—1AG6, 2—34, 1—32, 1—30 (or PM?2A). 
1—19 (Raytheon, Radiotron, ‘National 
Union, Sylvania, Tungsol). 

SPEAKER. 

1—permanent magnet dynamic, with 
class “B” input /transformer ‘to match 
19 valve (Magnavox, Jensen, Amplion). 

BATTERIES. 

3—45v. heavy duty “B” blocks (Colum- 
bia, Hellesen’s, Full-O-Power, Bur- 
gess). 

1I—18v. “C” batt., with 3 wander plugs 
and mount (Full-O-Power, Burgess, 
Columbia, Hellesens). 

I—9v. “C” batt., with 4 wander plugs 
and mount (Full-O-Power, Burgess, 


| Columbia, Hellesens). 
I—2v. 60 or 80 amp, hr. accumulator 
(Exide). 


MISCELLANEOUS. 
4—erid:clips; 1 large and 2 small bushes; 
“A” and “KE” terminals; 5 wire bat- 
tery cable, with wander plugs; 60 
-m.a.. fuse bulb and holder; 23 doz, as- 
sorted nuts and, bolts; 14 doz. solder 
tags; 1 coil Henley push-back wire: 
2 feet push-back flex. 
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lutely essential that the earth should be: 


a highly efficient one. The lead should be 
short and direct, and Well soldered to 2 
metal pipe or object buried well down 
in damp ground. 

The values of the screen feed resistors 
for the first three valves have been so 
calculated that with the common lead 
connected to the 90 volt tap, each screen 
will have exactly 67.5 volts on it, which 
is the optimum voltage for greatest gain 
from each of these va:ves.. Nearly every 
other publication we have seen describing 


a set of this type has recommended that 
the screen voltage tap should never be in-- 
creased above 67.5 volts, despite the fact. 
that the screen feed resistors might be 
dropping as much as 20 volts, leaving 
reughly 50 volts available on the screeus 
themselves. This procedure certainly re- 
duces the risk of instability, but it also 
cuts down the gain of the set. 

. For this reason, if-a good earth is avail- 
able, then the 90 volt tap may be used, 
but otherwise the common lead should be 
connected to the 67.5 volt tap. We do not 
want constructors to think that the set 
is at all unstable with the full 67.5 volts 
on the screens of the first three valves,. 
because this is definitely not so. In fact,. 
v.f. chokes and .1 mfd. filter condensers 
were included in each plate feed line to. 
the first three valves, but even with the 
common screen lead attached to the 90 
volts tap, they were found to ‘be unneces-. 
sary and so were taken out. 

A suggestion here for those who want 
to get the last ounce out of this set, but 
who for some reason or other cannot instal 


an efficient earth, is to connect a 50,000. 


chm wWire-wound potentiometer between 


the 67.5 and the 90-volt taps, and connect 


the common screen lead to the moving arm 
terminal. In this way the maximum 


screen voltage without instability can be 


obtained. 
Lining Up the Set. 

When the dial is rotated for the first 
time it will probably ‘be alive with repeat 
peints, but accurate aligning Will eliminate. 
these, 

As the trimmers are mounted under-- 
reath the gang, the set should be placed 
on a table so that the left-hand end of 
the set projects over the table. First 
of all, set the trimmer on the oscillator: 
section of the gang, ie., that nearest the 


drum dial, to about two-thirds out, and 


the padder about half-way out. Now tune 
in a station near the low frequency end of 
the dial, say 2YA, and turn the yolume. 
well down. Next adjust the padding con- 
denser screw little by little until the 
volume is loudest, altering the dial set- 
ting if necessary for best results. Ten- 
tatively set the trimmers on the r.f. sec- 
tion of the gang for maximum response. 

Now tune in a station near the high- 
frequency end of the dial and adjust the 
aerial and r.f. trimmers for best results. 
Now make ever so slight an adjustment 
cf the trimmer of the oscillator section, 
“rocking” the dial a little while doing so 
to ascertain if the response increases. If 
it dces, leave the oscillator trimmer at 


the new maximum response setting; other- 


wise, return to the former setting. 

Now turn back to the station at the 
low frequency end of the dial once more, 
and again readjust the padder to test 
whether response can be improved. Work 
cnly on the padder this time, and leave 
the ‘trimmer alone. 


20 


ee 
et 








UST as the “Conqueror” superhet rep- 
resents the latest in modern battery 
superheterodyne design, so the “Quality 
Five” is the last word in battery-operated 
sets of the tuned radio frequency type. 
The sensitivity of the set is little short 
of amazirg—during one evening’s listen- 
ing no less than 80 stations, including 
three Americans and four J apanese, were 
tuned in and definitely identified by call- 
signs. A number of others were als9d 
picked up, but the calls were not heard. 
The tone, too, is excellent. With the 
introduction of the class “B” system. of 
audio amplification, battery sets no long- 
er labour under the handicap of limited 
volume and indifferent tone, and, valve 







50,000w, 
C-18V 





1000063. 


for valve. this type of set is now capable 
of giving as fine results as an a.c re- 
ceiver. This statement is amply borne 
out by the performance of the “Quality 
Five,” which can deliver almost 2 watts 
of. output power, with a quality of re- 
production comparing favourably with 
that of many a.c. receivers on the market. 

The circuit is an improved and modern- 
ised version of that used in the most 
popular battery set ever described in the 
“Radio Times’—the ‘“‘Outspan Four.” In 
the “Quality Five.” “B” class auidio has 
been substituted for the single output pen- 
tode to provide more volume and better 
quality. However, the feature which was 
largely responsible for the success of th? 
“Outspan’—the incorporation of § re- 
has been 








action with ganged tuning 
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The circuit of the “Quality Five’’—-zn up-to-date and more powerful version of the 
‘“‘Outspan Four,’’‘a receiver which is still widely popular. 
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Dimensions for drilling and stamping the chassis are contained in this sketch. 


retained. Thus, as it is now over three potentiometer connected in series with a 
years since the first “Outspan” was de- 10,000 ohm, resistance across the 18-volt 
scribed, the “Quality Five” represents the “OC” battery. This potentiometer regu- 
outcome of three year’s constant effort lates the amount of bias applied to the 
towards the ultimate in t.1.f. battery sets. grids of the type 384 multi-mu r.f. pen- 

Volume is controlled by the 50,000 ohm.  todes, and hence the amplification. ‘The 
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The under-chassis wiring is clearly shown in this diagram. 
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Be Sure of Your 


BATTERIES 


—if you want clear 
reception and rich 
uniform volume. 


Until you run your radio on Hellesens: 
Batteries you are not enjoying first-rate 
reception. With Hellesens Batteries. 
you can depend on a smooth, even flow 
of current with maximum, steady volume. 
Long after any ordinary battery has al- 
most ‘‘petered out’ your  Hellesens 
Batteries will still be going strong. Thus 
with Hellesens Batteries you get greater 
economy in addition to improved per- 
formance. 
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Be sure you insist on— 


SBATTERIES 
RADIO — TORCH — DRY CELL 


Sold by leading Radio Dealers and Stores. If unable 
to procure apply direct to: 


JOHN CHAMBERS & SON LTD. 


CORNER JERVOIS QUAY AND CABLE STREET, WELLINGTON. 
And at AUCKLAND, CHRISTCHURCH, DUNEDIN, INVERCARGILL. 
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An under-chassis photograph of the “‘Quality Five,’’ showing the simple, neat, and 


direct wiring. 


10,000 ohm limiting resistor ensures that 
there will always be a bias of —8 volts 
on these valves. As it is necessary to 
break the “C’ battery circuit when the 
set is switched off, a three-point on/off 
switch is necessary... In the original 
model a rotary type double-pole single- 
throw switch was used, with the two 
inner terminals shorted together and 
earthed. 
Building The Set. 


'The first task ‘is. to fit the grid-leak 
and condenser inside the detector coil in 
the manner now to be explained. This 
obviates the necessity of mounting these 
two comporents between the grid cap of 
the screen-grid detector valve and the 
lead coming out from the top of the de- 
tector coil can, 

The operation is quite a simple one if 
the following procedure outlined is ad- 
hered to. First of-all, take out the screw 
_ on the top of the detector coil and care- 
fully withdraw the coil. In the Radiokes 
coil, the red flex lead which emerges from 
a hole in the side of the can is soldered 
to a tag on the top of the former. Care- 
fully unsolder this lead and. lay it aside. 


Now remove the brass bar passing 
across the top of the former. Nex. 


Compare this photo with the under-chassis diagram on page 22. 


gether, are about half an inch apart. 
Now solder the red flex lead to the junc- 
tion of these components. 

There are only two more connections to 
make. It will be found that there is 
another brass bar passing through the 
lower end of the former. ‘Carefully clear 
the wax from the opening directly under 
the top solder tag, through which the 
end of the lower brass bar passes. Now 
take the grid leak ard condenser and 


pass the free lead of the leak down inside 


solder one lead from the grid leak to one > 


from the grid condenser, first of ali 
shortening these leads until the ends of 


the two components, when soldered to-: 
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the former and through the hole so made, 
until the top of the grid condenser is 
about 1-Sin. below the solder tag. Solder 
this lead to the end of the brass bar, 
cutting off any surplus. Next take the 
free lead of the grid condenser, pass the 
end through the rivet holding the top 


solder tag in place, solder it in position, 


once again cutting off the surplus. 

Finally, carefully remove the screw in 
the bottom of the former, slip a solder 
tag over it, and replace it. ‘The coil can 
now be put back in the can, the flex lead 
being taken out of the side as before. 
When the-top screw has been replaced, the 
coil is once more .complete. The solder 
tag in the centre of the coil base should be 
connected to “A+,” as shown in the 
under-chassis diagram. 

The next step in the construction -is to 
mount all the valve sockets on the chassis. 


~ All filament holes face to the rear, as 
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Build any of the fine Sets described | 
in this Guide...,BUT be sure and buy 
from’ ‘The Electric Lamp House Ltd.”’ 


THE KIT SET SPECIALISTS !! 


ooo 
-_ | a 


‘| Viking Junior | The Viking Junior 
@ Power Pack £4/-/- | | £6/10/- e 





a 


1934 Crystal The Super | 
| Araplines £7/2/6 | “Quality Six” £13/5/- 





| Public Address | Short Wave Club Two 
| 12 watt Amplifier £6 ees 





£19/15/- Batteries Extra £4/5/- 





Freight Payable on all Orders over £1. 


ee 


The Conqueror International Superhet. 


Superhet. — £14/10/- | Radiokes Kit £14/5/- 


! : Complete with (Raytheon Valves 
Batteries Extra £4/15/- and Jensen D.16 Speaker, £18 


Tiny Tim £3/10/- | Europe Three £9/10/- 


Batteries Extra 42/6 | Batteries Extra £4/10/-. | 
geet tiie te Sen 
@ Read about these Kits in the “Guide” & 


—then write us right away. 


"The ELECTRIC LAMP HOUSE Lid. 


27 MANNERS STREET, WELLINGTON. 
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List of Parts. 


1—chassis, 
shown. 

I—3 gang condenser, with dial (and ?v. 
dial light -if required) (Radiokes). 

3—coils, :1 ‘aerial; -1..r-f.;"'1 yr.f. -with. re- 
action winding (Radiodkes,. Lekmek). 

3—type 224 valve shields, 

6—water sockets, 5—4 pin, I1—6 pin 
(Renrade). 

1I—elass ““B” input push-pull transformer 
(Radiokes). | 


1—50.000 ;ohm potentiometer, with in- 
sulating bush (Radiokes). , 


drilled and ‘stamped = as 


1—.0002 mfd. reaction condenser. 

I—D.P.S.T. rotary switch. 

di—hexagonal knobs, 1 small and 3 large 
(Marquis). 

1—r.f. choke (Radiokes). 

FIXED. RESISTORS. 

I—2 megohm resistor (Ohiohm). 

2—1 megohm resistors (Ohiohm). 

I1—100,000 ‘ohm ‘resistor (Ohiohm), 

2-—25,000 ohm resistors (Ohiohm). 

1I—10,000 ohm resistor (Ohiohm). 

‘ FIXED CONDENSERS, 

I—.00025 mfd. mica grid condenser 
(T.C.C., Standard, or Solar). 

I—.00025 mfd. pigtail type (T.C.C., Stan- 
dard, or Solar), 

5—.1 mfd. pigtail type (T.C.C., Standard, 
or Solar), 

I—1 mfd. pigtail type (T.C.C., Standard, 
or Solar), 


VALVES. 


2—34; 1-32; 1—30 (or PMR2A); 1—I19 
(Raytheon, National Union, Radio- 
tron, Sylwania, TFungsol). 


SPEAKER. 


Permanent magnet dynamic, with class 


“B” linput transformer to jmatch jtype 
19 ‘valve,:and with ‘cord and UX plug 
(Magnavox, Amplion, Jensen). 


BATTERIES. 


3—tv. “BY bloeks, heavy duty (Colum- 

' bia, Hellesens, Full-O-Power, Bur- 
gwess). 

I—18v. |**C” jbattery (Columbia, Hellesens, 
Full-O-Power, Burgess). 

I—2yv. 80 amp. hour accumulator (Exide). 


MISCELLANEOUS. 


60 m.a. fuse and holder; ‘A’ and “EK” 
terminals; 1 large and 1 small bush; 
5 wire ‘battery cable, with wander 
plugs; aluminium base for mounting 
SO" “battery. .-(5tinv x” 2ins. ox: -3in;) <2 
doz. assorted nuts and bolts; 1 doz. 
solder tags; 1 coil Henley push-back 
wire; 4 “C” battery wander plugs; 
3 grid clips; 3 feet flex for bias bat- 
tery leads. 








shewn in the under-chassis diagram. The 
coils should be mounted next, followed by 
the gang. Before mounting. the latter 


~ 


component, attach three leads, each four 
inches long, to the lower tags, to go 
through the holes beneath the gang toa 
the appropriate terminals on the coils. 


Next mount the audio transformer in 
the position shown, and then the battery 
cable bush, the aerial and earth ter- 
minals,. the aluminium box to hold the 
bias battery in place, the volume control 
potentiometer, and the reaction condenser. 
Of ‘these components, be careful to in- 
sulate the aerial terminal by means of a 
small bush from the chassis, and also 
the volume control potentiometer with the 
bakelite Washers provided, or with a bush. 
Iinally, the double-pole single-throw on/ 
off switch can be mounted in position. 


Now turn the chassis over. The only 


components to mount here are the fuse- 
holder and the four-pin speaker socket 
When these are in position, the wiring 
may be commenced. ‘Complete the file- 
ment wiring first of all. One filament 
pin of each valve is connected to earth 
by soldering to it a tag mounted under the 
handiest bolt holding the socket in posi- 
tion. The remaining filament terminals 
are all joined in series. 
now be Wired up and fixed condensers and 
resistors wired in as required. 

The remainder of the wiring can now be 
completed. The battery cable is connect- 
ed up last of all.” ‘As each wire is solder- 
ed in place, jot down the colour and 
designation, so that there will be no mis- 
takes when the cable is connected up to 


the batteries. Finally, make a thorough | 


check of all connections from both the 
theoretical and layout diagrams. 

Then insert the 60 m.a. fuse bulb in the 
fuse-holder. Reverse the chassis and fit 
the control knobs in place. When the 
batteries are connected up, the valves 
plugged in, the aerial and earth leads 
attached, and the speaker plug inserted, 
the set is ready for test. 

The condenser gang should be lined up 
on a station near the middle of the dial. 
with the reaction control set so that the 
receiver is in its most sensitive condition, 
i.e, just before oscillation commences. 
Adjust the trimmer of the detector sec- 
tion of the gang for loudest results, and 
then the second and first r.f. sections in 
turn, peaking each until volume is loudest. 
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The coils may: 
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AUMOST any ‘‘old-hand’ constructor 

will tell you that one of the greatest 
thrills he ever experienced in radio was 
in his beginner days—when he soldered 
in place the last wire of his first one- 





Coil Details 
L1 L2 L3 
(Pri- (Second- (Re- 
Band mary) ary) action) } 

Broadeast ° etree» 2D 100 30 | 
80-metre  —_...... . .. 6 18 { 
40-metre __........... 4 12 
20-metre TERY 2 5 B | 














valver, connected it up, switched on, and 
heard music in the phones. And every 
one who builds up this compact little all- 
waver will think likewise. 

Though it is extremely simple to con- 
struct—the diagrams have been prepared 
in such detail that anyone with not the 
slightest knowledge of radio could build it 
successfully—yet it is capable of putting 
up a splendid performance. Of course. 
as there is only one valve, the number of 
stations that can be picked up will de- 
pend; largely on the efficiency of the aerin] 
and earth installation. A constructor in 
Thames, who built: up a similar set de- 
scribed last year in the “N.Z Radio 
Times,” holds verifications from no less 
than ten of the main Australian stations. 
Certainly, his location is an excellent one 
for DX reception, and he has a _ good 
aerial and earth, but this just shows what 
results can be obtained on the broadcast 
band with a set of this type. 

~All the thrills of shortwave listening 
can be enjoyed with the ‘Tiny Tim,” too, 
because it has been designed to cover the 
shortwave bands as well. When one has 
mastered the art of tuning on these bands, 
it is possible to pick up stations all over 
the world. The Empire station at Davyen- 
try, FYA, Paris, and 12RO,--Rome, are 
only three of a number of these stations 
tuned in on the phones during tests. 





-The circuit- of the “‘Tiny -Tim.’’ 


The circuit of the “Tiny Tim” is shown 
on this page. It is about the simplest of 
its type that could be devised. 

The tuning condenser “C1” has a value 
of .00035 mfd., and as this is rather large 
for easy tuning on shortwave, provision 
has been made to switch in a series fixed 
condenser “C3” when the set is being used 
for shortwave listening. This condenser 
has a value of .0002 mfd., and when the 
switch in parallel with it is open, the 
effective tuning capacity is reduced to 
.00013 mfd.—a suitable value for short- 
wave work. 

The grid leak 
“C2” have values of 4-6 megohms 





‘*R1” and grid condenser 
and 


.0002-.0003 mfd. respectively. 
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.00035 mfd. variable condenser; C2 


a=, 0'9'03;, mfdseridscondenser; ‘C 3° ==-.0.0.02 
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mfd.; C4 = .0003 mfd. reaction condenser. 
Rl SSc4e6 een grid leak; RZ = 10 ohm 
rheostat. 
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The above-chassis diagram. 


_. No on/off switch has been incorporated, 
because when the rheostat “R22” is turn- 
ed completely off, the filament circuit is 
broken. The set has been designed for 
operation with a  2-volt accumulator. 
though two i13-volt cells connected in 
series will give many months of service. 
If the latter are used in conjunction with 
a 2-volt valve, it will be necessary to 


include a resistance of approximately 17. 


ohms in series to break the voltage down 
to the required 2 volts. ; 

The simplest way of doing this would 
be to purchase a 80 ohm rheostat in place 
‘of the 10 ohm one specified. Then, be- 
fore the batteries are connected up, the 
‘trheostat knob should be rotated until the 
moving arm is at a point just under half- 
'way along the resistance element. Then 
.-make a mark on the panel opposite the 
_knob pointer, and never turn it past this 
| point while the cells are new. After 
several months’ operation, however, when 
the voltage of the cells has dropped a 
little, the moving arm can be rotated to 
include about two-thirds of the total re- 
sistance, and a fresh mark made on the 
panel, 


The reaction condenser’ “C4” has a 
capacity of .0003 mfd., and is of the bake- 
lite dielectric type. <A differential con- 
denser has not been used here, because 
this type of reaction condenser, though 
quite satisfactory for broadcast band re- 
ception, is unsuitable for shortwave work. 

The r.f. choke should be of high quality. 
and it would be an advantage if it wera 
of the special shortwave type. One of 
these could quite easily be wound at home, 
as explained in Section 4. 

A phore jack, which is mounted on the 
front panel, has been incorporated as the 
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most convenient and up-to-date method of 
connecting the head-phones in circuit, 
though if desired, phone terminals can 
be used instead. 


Building The “Tiny Tim.” 


The first step towards building the re- 
ceiver is to assemble all the parts speci- 
fied in the panel on page 32. Though 
the aluminium chassis could be prepared 
at home, it is best to purchase it already 
stamped and drilled. according to the 
specifications given in the above-chassis 
sketch, 

Construction is commenced by drilling 
the panel, and the best way to do this is 
to place it:-face downwards on «several 
thickresses.of tissue paper to protect the 


highly-polished surface. Then mark out 


on the back. the centres of the four holes 
required, to-take the shafts of the. panel 
components, ice., the tuning condenser. 
reaction condenser, rheostat, and phone 
jack. Then carefully drill these holes. 
and when the job is complete, the panel 
may be placed on one side and the task 
of winding the coils commenced. 


Details Of The Coils. 


Four coils are required, one to cover 
the broadcast band and three for short- 
wave. If the sketch shown On page 30 


and the instructions given below are closely 


followed, they will be found quite simple 
to wind. — 

Marquis coil formers have been used, 
and they simplify the winding consider- 
ably..: All. the coils are wound in the 
same way, and so it will be sufficient to 


outline the procedure for winding the 


broadcast coil. 
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Dimensions for drilling the front panel. 
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Battery Costs Reduced and > 
Radio Enjoyment Increased 


100% 
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3 COLUMBIA LAYERBILT 
Give !35 volts 25 milliamps 4 hours a day for 6 months. 


RUNNING COST £9 PER ANNUM. 


(and Columbia Batteries are the world’s best. ) 


**RAOTE XX’? oom”? 
BATTERY 


Gives 180 volts 40 milliamps up to 12 
hours per day. Running Cost under suitable 
circumstances ALMOST NIL. MOTEX 
costs initially about £8 to £10, fitted to your 
present Battery Set. 

Fitted to your present Battery Radio, Motex 
costs about £8 to £10. With suitable valves 
TONE is MARVELLOUSLY IMPROVED. 

A 6-volt 90 amp. Car accumulator will oper- 
ate your set about 20 *hours on one charge, 








using MOTEX. Your milking engine 
will charge this accumulator at] practically 
NO COST— 


—or we can probably assist ycu in making arrangements with your Local Charg- 

ing Station for charging once a week at an annual fee of about £4. 

N.B.—Selling MOTEX for over 18 months, we have not yet been asked for a single spare part— 
which, cf course, we carry in'stock SHOULD they be wanted. 


A delighted customer writes: “We did not know HOW GOOD radio could be 
until you fitted our battery set with “MOTEX.” 


“BB” AMPLIFICATION 


If vou cannot use MOTEX, you nevertheless can still improve the performance of your 
Radio, in TONE and VOLUME enormously, WITHOUT increasing your “B’’ Battery costs 
—in fact, in many cases this cost will be materially decreased. 


A “B’ AMPLIFIER involves changing your speaker to a modern PERMANENT 
MAGNET DYNAMIC, and YOUR ‘BATTERY can be readily converted at a cost of from 
£5/15/- upwards. ‘This price includes Speaker unit, and special ““B’’ Valve. 


Send for fuller particulars. Better still, bring along your, Radio, and let us demcnstrate 
it to you with “B”’ AMPLIFICATION. 


The two items mentioned above are the first undoubted improvements a 
Battery Radios for many years—but they have been well worth waiting for. 


JOHNS LTC 
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coils. 


First of all, undo the screw holding the 
base of the former in place and remove 
the base. Next, at the bottom of the rib- 
bed portion of the former, drill through 
two very small heles parallel to the top 
of the former. 

Now pass the end of the 34 d.s.c. 
Wire through one hole from the _ out- 
side. Turn it back inside the former and 
pass it through the other hole. Jinally, 
pass it back once more through the first 
hole, pull it fairly tigkt, and leave the end 
projecting downwards from the inside of 
the former. About four inches should be 
left for connection purposes. 


Now close-wind on 30 turns, and when 
the last turn is completed make two more 
holes immediately above the winding, 
break the wire, and secure it as before. 
This completes L3, the reaction winding. 

L2 and Lid are put on in an exactly 
similar way, L2 having 100 turns and U1, 
25. As it is a rather laborious task to 
count many turns of such fine wire, the 
windings can be put on by measurement. 
There are 85 turns of 34 d.s.c. to the inch, 
and so the winding length for the broad- 
east secondary (L2) should be just under 


_1.2 inches. The distance left between the 


windings should be #in.—not. more, or it 
will be found that the three windings can- 
not be accommodated on the former, 
Which is 24in. long. For this reason care 
should be taken to commence winding L38 
at the extreme lower end of the former. 


i 

INSULATE: 
Lea 
1 


— 
' 


Above: The under-chassis wiring diagram. 


The windings are now complete, and 
there only remains the task of attaching 
the base and soldering the various leads 
to their correct pins. Immediately below 
the former, bare each of the five leads of 
its covering. Now take the 5-pin base and 
pass each lead through its correct pin, as 
shown in the diagram. The grid pin is 
the one furthest away from all the others. 

When the wires are in their correct 
positions, put in the screw which holds 
the base in position. Then apply a hot 
soldering iron to the tip of each pin and 
solder each wire into place, afterwards 
cutting off any surplus close up to the pin. 
Lastly, smooth the pins up with a file, tak- 
ing off any surplus solder so that the 
former will plug in the coil socket 
smoothly and without sticking. 

The shortwave coils are wound in an 
identical manner, except that 22 d.s.e. is 
used for the primaries and secondaries (Li 
and L2), and 30 d.s.c. for the reaction 
winding (L3). Also, as the. number of 
turns required on each! is relatively few, 
the windings on the shortwave coils can 
be spaced -from 1-8in: to +in., while the 20 
and 40-metre band secondaries can with 
advantage be space-wound. ‘This means 
that a space of perhaps 1/16in. to 1-8in. is 
left between each turn. | 

If reaction is found to be too fierce on 
the shortwave bands, L838 can be moved 
down the former away from L2 with the 
finger-nail, until the amount of feed-back 
can be controlled. Conversely, in the 


remote possibility of the set not oscillat- : 
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' In places where Batteries 
must NOT fail...— 


On the High Seas 


In nine out of ten BRITISH ships at sea you 
will find “‘Exide’’ Batteries in the Radio Cabin. 


Under Arctic Ice 


It was a huge 60 ton Exide Battery that fur- 
nished the power to light, operate and propel 
Sir Hubert Wilkins’s submarine under the polar 
ice. 


Above the Clouds 


The world-famous airman, Sir Charles 
Kingsford Smith, selected Exide Batteries on 
‘his epoch-making flight across the Atlantic 

Ccean and on his flight to Australia. 


Think of these facts when you need a new Battery 

for your radio—either wet or dry. Exide, the 

longer life Radio Batteries, give the lowest cost 
radio reception. 


Follow the Lead of the cet een 
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and ACCUMULATORS BATTERIES 


If you have any difficulty in procuring please write to 


N.Z. Agents: HOPE GIBBONS LTD., Wellington. 
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ebonite panel, drilled as shown. 
.00035-mfd. 

vernier dial. 
.0063 mfd. bakelite dielectric reaction 

condenser. 

10 or 15-ohm rheostat. 

small knobs (Marquis). 

small tumbler or toggle switch. 

4-pin wafer socket (Renrade). 

5-pin coil socket (Marquis). 

5-pin coil formers (Marquis). 
.0002-mfifd. mica caidenser 
Standard, or Solar). 
.6002-.0003 mfd. mica grid condenser 
(T.C.C.; Standard, or Solar). 

4-6 megohm grid-leak (Ohichm). 

shortwave r.f. choke. 

phone jack. 

phone plug (Marquis). 

4-wire battery cable. 

pair headphones (S8.T.C.) 

type 30 valve (Radiotron, Raytheon, 
Sylvania, Nat, Union, Tungsol) or 1— 
A415 (Philips) or 1—PM2DX (Mul- 
lard). 


variable condenser. 


Ke eee 


CESO.@., 


Rs hana 3 ee eee 


BATTERIES. 


1 45v. “B” battery (Columbia, 
Power, Burgess, Hellesen’s). 
40 ocr 60-amp. 


Full-O- 


1 2v. accumulator (20, 


hours). (Exide.) 


MISCELLANEOUS. 


2 terminals, “A” and “E,’? mounted on 
an ebonite strip, 1 large bush, 1 small 
bush, 1 coil Henley push-back wire, I 


doz. assorted nuts and bolts, 3 doz. 
solder tags, small quantities of 22 
d.s.c., 30 d.s.c, and 34 d.s.c. for w ind- 
ing coils. 


List of Parts. 
chassis, punched aura drilled as shown. 


EE 


ing with one of the coils, then L3 can be 
moved closer to L2 until it does. 








Assembling The Components. 

When the coils are complete they may 
be laid .aside while the panel and 
chassis components are mounted. The 
latter comprise the sockets for the coil and 

valve, the bush for the battery cable, the 
aerial and earth terminals, and the small 
tumbler or toggle switch. When mounting 
these, make sure that the aevial terminal 
is insulated from the metal chassis, either 
by means of an insulating bush or by using 
aA small ebonite terminal strip, as shown in 
the diagram. 

Next, the tuning condenser and dial can 
be mounted. Finally, the ebonite panel 
should be placed in front of the chassis 
and the reaction condenser, phone jack and 
rheostat locked in position, thus holding 
the panel to the chassis. Be careful to 
ensure that the phone jack and the shaft 
of the rheostat are insulated from the alu- 
minium chassis. 


Hints About The Wiring. 

The set is now ready for wiring up. 
There is no need to give the wiring 
in words, as it is made abundantly clear in 
the various diagrams. All earth leads 
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should be soldered to tags placed under 
the nuts of convenient bolts. 

When the wiring is completed, check 
it over very carefully from both the theor- 
etical and the layout diagrams to ensure 
that no mistakes have been made. Then,. 


when you ave satisfied that everything is’ 


correct, the set is ready for its first try-out. 

There are only four wires in. the hattery 
cable: that marked “A 
chassis diagram should be connected to 
the negative or black terminal of the ac- 
cumulator; “A+” to the red or plus ter- 
minal of the accumulator; “B —” to nega- 
tive of the “B” battery; and “B+” toa 
tap between 223 and 45 volts. It will prob- 
ably ba found that the set will slide into 
oscillation smoothest when the 223 voit 
tap is used. 

When the batteries are connected up. 
the valve and broadcast coil can be plugged 
in, the aerial and earth connected up, anc 
the phone plug inserted in the jack. 

If the 2 volt accumulator is used, the 
rheostat should be rotated until it is full 
on. Now rotate the reaction condenser 
knob, and at one point of its travel a soft 
‘“ylop”’ should be heard in the phones. This 
indicates that the set is oscillating, and 
the control should be slackened back to 
a position just before that where the 
‘plop’ occurred. <A lively hissing sound 
should: now be heard in the phones, indi- 

cating that the set is in its most sensi- 
tive condition. The tuning dial control 
should then be slowly rotated and a sta- 
tion should soon be picked up. 

When tuning the receiver, operate the 


reaction and tuning condenser controls so ° 


as to keep. the lively hissing noise always 
present in the phones. As mentioned be- 
fore, this indicates that the set is in its 
most sensitive condition. Never permit 
the set to break into oscillation, as by so 
doing you are not only interfering with 
the reception of others for miles around, 
but the set is then not nearly so sensitive 
for DX reception. 





Make Patriotism and Common 


Sense Your Guide 


OW often do we hear the cry, “Buy 
British,” and how seldom do we think 
just what it means—when, after all, it 


is ‘but an appeal to our common-sense. 


For New Zealand’s future prosperity is 


dependent on reciprocal trade with Britain 
—and so it is only common sense to buy 


British. Empire goods lead the field, and 


particularly is this true of the fine new 
lines of His Master’s Voice radio sets. 


To see the beautifully designed cabinets 
and to hear the wonderful tone of these 
sets proves this statement to the full. They 


represent such splendid value that in radio, 


at least, there is no excuse for not puying 
Br itish:—P:B.A. 


—’ on the under-s 
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WHILE designed primarily for  high- Pointers About the Circuit. 
quality reproduction, this six valve The circuit is a well-tried and proven 
t.v.f. receiver is capable of bringing in favourite, ténodernised by using Six- 
Australian, Japanese and several Ameri- pin valves. ‘Two 58's are used in 
‘an stations at good speaker volume. It the r-f. stages, followed by a 55 combined 
is quite selective enough for all locations, ‘iode detector and triode amplifier, which 
. . ° TQ * ’ ~ XT 2! ’s . 
except perhaps within a mile or so of a 38 transformer coupled to two 2A0's mM 
= push-pull. 
powertul local, and even then a wave-trap Vol i Gonteollea= be thé 10.000 oh 
rit Jian Sg ume is contr d by the 10, m 
will sharpen up tuning sufficiently to per- : : : A 
I i = ) } potentiometer which varies the bias (and 


Te aae mit of reception of distant stations while  jance the vain) of the super-control 58’s 
< - . - . 5 . e » . 
the local is operating. between -3 and -40 volts, i.e., from maxi- 

To those who are accustomed to repro- - mum amplification to almost complete 
| duction from a single pentode, the beau- plate current cut-off. The voltage drop 





H H » 


arte < % ‘ 
lag tifully balanced tone given by diode detec- through the 800 ohm carbon resistor, 
r tion and 2A5’s in push-pull will be a reve- connected between the moving arm of the 
lation. potentiometer and the common lead from 
"25 
M 
100,000 $ 10,000u0 
w 
= TO 58,55, HTRS : 
; 3 é | UNDER- SOCKET CONNECTIONS 
| : TO 2A5 HTRS > 
E 0 FIELD _ Gse. /6 O\Gsup DR fo O\OP | | 
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B+ 
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The circuit of the “‘Super-Quality Six.’ 
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ALL HOLES FOR COILS AND. 
VALVE SOCKETS; lq DIAMETER. | 
HOLES FOR ELECTROLYTICS 3° 


- VOLUME 


ceil 
kaa 
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A plan, drawn to scale, of the above-chassis layout. 


the 58 cathodes, ensures that minimum. 


bias will always be maintained on these 
valves. If the utmost sensitivity is re- 
quired, this resistor can be reduced to 250 
ohms, as indicated in the under-chassis 
diagram. : 
A special detector coil is not needed to 
provide :diode detection, the circuit being 
so arranged that any standard r.f coil can 
be used in this position. Signal voltages 
developed across the detector secondary 
are applied through a .0001 mfd. coupling 
condenser to the diode plates of the 55, 
which are tied together to provide half- 
wave diode detection. One of these plates 
can be used if desired for automatic 
volume control, as will be explained later. 
The r.f. choke R.F.C.1 should be a_ high- 
quality component to ensure that no leak- 
age of signal voltages will take place. 
The audio component of the signal, de- 
veloped across the 500,000 ohm diode load 
resistor, is applied through an r.f. choke 
and a .01 mfd. coupling condenser to the 
grid of the 55 triode section, where it is 
amplified and passed on in the normal 


way. The purpose of the .0001 mfd. con- 
denser across the load resistor and of 
the choke R.F.C.2, id to filter out the rf. 
voltages present, leaving only the audio 
component to be presented to the 55 triode 


grid. 


The triode portion of the 55 is self-biased 
by the 2500 ohm resistor in the cathode, 
the voltage drop through this resistor pro- 
viding the requisite -20 volts bias. 


Parallel Feed Used. 


The 55 plate is parallel-fed to avoid 
passing the plate current of this valve 
through the primary of the input push- 
pull transformer, and to reduce hum to 
a minimum. ef ae 

The push-pull 2A5’s are self-biased by 
means of the 250 ohm, 100 mil., wire- 
wound resistor in the common cathode 
lead. The voltage developed across this 
resistor should, if possible, be measured 
and the resistance adjusted until the 
bias is exactly 16.5 volts. As 250 ohm 
wire-wound resistors are not readily ob- 
tainable, two 500 ohm resistors connected 
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New Prices 


New Circuits 


Write NOW—enclose 2d. in stamps. 


LB. SCOTT GED. 


190 MANCHESTER STREET, 
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Everything In Radio. 
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in parallel can be used to provide the cor- 
rect resistance. 

A 10,000 ohm potentiometer and a .05 
mfd. fixed condenser, connected in series 
from plate to plate of the 2A5’s, provide 
an effective tone contyol. 

Hither an SO or a 5Z3 is suitable for a 
rectifier. If the former is used, then the 


—5000-ohm yvoltage-dropping resistor shown 


connected between the primary centre-tap 
of the push-pull output transformer and 
the 2A5 auxiliary grids can be omitted. 
With the 5Z3, however, the voltage on the 
auxiliary grids without this resistor would 
be rather too high for safe working. 

The speaker required is one with a 1200 
ohm field, and with an input transformer 
to match push-pull 2A5’s. Generous 
baffling should be provided to bring out 
the fine quality obtainable from the set. 


__ Building the “Super-Quality Six.” 


All the parts required for building this 
receiver are given in the accompanying 


10,000 


1000) 





panel. After they have been assembled, 
the first task is to mount the valve soc- 
kets and shield bases on the chassis. 


Take care to mount the sockets so that 


the heater pins are facing as shown in the © 


diagrams, as these have been so arranged 
that the resultant leads will be as short 
as possible. The 58 and 55 heater pins 
should be nearest the outside of the 
chassis, those of the 5Z3 should be in the 
same direction, and those.of the 2A5 in 
the opposite direction. The heater pins 
of the speaker socket should face im the 
same direction as those of the 2A5’s. The 
three coils can now be mounted in the 
positions shown. 


A 4in. length of push-back wire shoud 


be soldered on to each of the lower solder . 


aes of the gang, which should then be 
bolted into position. Then mount the 
tone control potentiometer, taking care 
to insulate it from the chassis. The 
power transformer comes next, followed 
by the audio transformer and. the electro- 


FIXED 


RESISTOR 


FIXED 
ONDENSER 


- The under-chassis layout, showing the wiring. The 55 plate feed resistor has a value 
: of 50,000 ohms. 
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A.V.C. can quite simply be fitted to the 

“‘Super-Quality,’’ as shown by this sketch. 

The heavily-drawn lines indicate the 
; additions. 

lytics, which incidentally do not require 

to be insulated from the chassis. 

Now wire up the heaters, and earth the 
centre tap of the two 2.5 volt windings 
used. The heater wiring is not shown in 
the under-chassis diagram for the sake 
of clarity. 

The two 58's and the 55 heaters are run 
from one winding and the 2A5’s from the 
other. To wire them up, solder two 
lengths of push-back wire to the solder 
tags of one 2.5 volt winding. Twist these 
leads together and solder them to the 
heater pins of the first 58 socket, first 
eutting off any surplus. Another two 
leads are also soldered to this socket, 
twisted together, and taken to the heaters 
of the next 58, and from there still an- 
other pair is taken to the heaters of the 
55 valve. The 2A5 heaters are wired 
in exactly the same way, from the other 
2.5 volt winding. 

Now mount R.F.C.1, which, as men- 
tioned before, should be a good quality 
choke of fairly high inductance. The 
condenser gang, coils, valve sockets, audio 
and power transformers may now be 
wired up, the other components’ being 
connected in place as required. The under- 
socket connections for all the valves are 
shown on the circuit diagram. 

Before wiring the aerial coil and the 
first 58 valve, fit the volume control po- 
tentiometer. insulating its shaft from the 
chassis. Then attach a length of flex to 
the free ‘terminal:of= R.F.C.2,. pass it 
through a hole in the chassis, and fit it 
with a grid clip. This is the 55 grid lead. 

Before wiring in the lead from the 
aerial terminal to terminal 4 of the aerial 
coil, slip over it a length of copper braid 
to which a short length of bare 18 or 20 
gauge tinned copper wire has been so}- 
dered. This wire should be run to the 
nearest convenient earthing point. Be 
very careful to ensure that the braid does 
not touch the wire within where it 
emerges from its instlation. Otherwise 
the set will be unaccountably silent when 
it is first switched on. Also be careful 
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to see that the braid does not short any 
resistor or condenser to earth. 
Direct Wiring the Best. 

It will be noticed in the under-chassis 
diagram that some leads, notably that to 
the aerial coil, are not taken direct to 
their destinations. This is purely for the 
sake of clarity. In actual practice leads 
should be well spaced, short, and aS direct 
as possible. Do not attempt to make neat 
right-angle bends, as this increases the 
length of the wiring and also the possi- 
bility of instability. 


re ARR Se SN nd er 
ee 


List of Parts. 


I—chassis, drilled and stamped as shown 
in sketch. ; 
I—3 gang variable condenser, 

mtd. per section, (Radiokes). 


.00035 


I—dial, with 2.5v. dial light and knob || 


(Radiokes), 

3—coils, with shield cans (1 aerial and 
2 r.f.) (Radiokes, Lekmek). 

3—type 58 valve shields. 

I—type 1-32 power transformer (Radi- 
okes). 

1—type 3-9 audio transformer 
okes). 

1—4-pin, 1—5-pin, 5—6-pin wafer sockets 
(Renrade). 

2—Yr.f chokes (Radiokes and Lotus). 

2—10,000 ohm _ vernier potentiometers, 
with insulating washers (Marquis). 

2—knobs (Marquis). 


(Radi- 


FIXED CONDENSERS... 


2—.5 mfd, (T.C.C., Standard or Solar). 

38—.25 mfd. (T.C.C., Standard, or Solar). 

I—.05.mfd, (T.C.C., Standard or Solar). 

3—.01 mfd. (T.C.C,, Standard or Solar). 

2—.0001 mfd. (T.C.C., Standard or Solar). 

2—8 mfd. wet electrolyties, 500v. test 
(T.C.C., Standard, Sprague). 


FIXED RESISTORS. 


I—Imegohm 1 watt carbon (Ohiohm). 
I—.5 megohm 1 watt carbon (Ohiohm). 
I—.1 megohm 1 watt carbon (Ohiohm). 
2—50,000 ohm 1 watt carbon (Ohiohm). 
2—10,000 ohm 1 watt earbon (Ohiohm). 
1—5,600 ohm 1 watt carbon (if required) 
(Ohiohm). 
I—300 ohm 1 watt carbon (Ohiohm). 
1—250-300 ohm, 100 m.a. wirewound 
(16.5v to be developed, for push-pull 
2A5 bias). 


VALVES. 


2—d58, .1—55, 2—2A5, 1—80 or 5Z3 (Ray- 
theon, Radiotron, Sylvania, National 
Union, Tungsol). 


SPEAKER. 
I—dynamiec speaker with 1200 ohm. field, 


with transformer to suit push-pull 
2A5’s (Jensen, Magnavox). 


MISCELLANEOUS. 


1 large bush; 2 small bushes, 4 termin- 
als (“A,” “EE,” and: two -“P.U.’’); 3 s.g. 
clips; six-foot length power flex and 
adaptor; 1 coil Henley push-back; Gin. 
push-back flex (55 grid lead); 1 foot 
flexible metal braiding (to shield aerial 
lead to coil); 2 doz. assorted nuts and 
bolts; solder tags. 
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Public Address: 12 Watt Amplifier (Coe ea 


Stet. 
1—Pair Special Radiokes Coils ... 138326 
7AWater Sockets 3/4 pin] 2/5 ‘pin, 

DIO MOT oe ohn eu as tees 8 alee law o wecaseretene 3: 6 
2 a lve MNIClds sa tciee Fee ee terete 4 6 
1—10,000 ohm Marquis Potentio- 

WHOL sal eis aeo-arei Wie bie ioce eo terahe oles ake 5.9 
1i—-Radiokes :-R.E. ‘Choke ~........ 2-0 
92-0001 S. LC; Condensers... iieses00 2.0 
1—.1 T:C.C. Tubular Condensers .. a0 
4— 25 'T.C.C. Tubular. Condensers .. o.0:: 
1—4 mfd. T.C.C. Dry HBlectrolytic on 
29—10 mfd. Dulytic Condensers , q-20 
2—8 mfd. Sprague 500-volt Hlectro- 

TV BES COR GENSELS seo. re hae cis ak oe the oue 9°30 
1—Set Raytheon Valves 1/58, 1/57, 

LOG, oN ed POLIS. siete bode reser eae ee 5-25* 0 
eee D8 Concert Model 

NP Se ee mete tas kee Stay a St ate be ditiecst 7102.0 

2—Bushes large and small, power 

flex and plug, 2 grid Clips, Bul- 

gin Output Plug and ‘Socket, 

Mounting Strip, 2 Terminals, 2 

doz. Asstd. Nuts and Bolts, 1 

Coil Henley Push-back Wire ... 15. 0 
dS—1 Watt Resistors 1/400; 1/2000; 

PALO O00 * 2/2. dee Fes 3 Ts sawas ee 5 0 
1—750 Ohm  Radiokes Maxome 

FUORI EOD 48> SiS ks yo avs eect ce eie eee are 8 
I—Voltage “Divider -> 2. 8 wansee. S. 32-9 


KIT OF PARTS ¢19/15/0 
1934 CRYSTAL AMPLIFIER. 


£ s. d. 
1—Chassis Stamped and [Drilled .. q-6 
3—Wafer Sockets 1/4 pin, 1/5 pin, 
LCE. eS Sen ode ae Neo Oe crea AE ed 1e"'G 
iF ower Transformer, Radiokes 
Reg OO RE Sp Lag oe A L876 
jaa angl AF10 Transformer .... 13-6 
1—Radiokes 8-6 Transformer .... 14 0 
1—.1 T.C.C. Tubular Condenser ... 1 
1—.25 'T.C.C. Tubular Condenser ees 
1—10 mfd Dulytic Condenser S226 
1—25 mfd Dulytic Condenser... 4 6 
2—8 mfd Sprague Electrolytic Con- 
CEUSETSaT PRS OSes SY 9250 
2—10,000 Ohm Marquis ‘Potentio- 
meters with. Knobs + hai fel es 1t'G 
2—1 Watt Carbon Resistors 1/10,000, 
TG FO te 8S oh Move betes ten oO 
1—450 Ohm Radiokes Maxome W/W 
FUCSISU OE fete scecice MER T bn DRE act 
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Lining Up. 


When all the wiring has been complet- 
ed, it should be very carefully checked 
over from the theoretical and layout dia- 
grams, the various leads being ticked off 
as they are found to be correct. Then 
when the power flex has been fitted, the 
set is ready for test. Insert all the valves. 
except the rectifier, and switch on. All 
the heaters should show a dull red glow. 
If so, connect up the aerial and earth, 


(KITSETS—Continued¢from page | 7); 
Ail Prices Include Freight Paid by Us. 











~i--Set Raytheon Valves 1/56, 1/2A5, 





Ow 
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1/80 on eae Ren rns Pr iacieG 1 
1—G6tin. Magnavox Speaker ‘to: suit 1 
3— Terminals, 2 small insulating 

Bushes, 1 large insulating Bush, 

13 doz. asstd. Nuts and Bolts, 1 

Coil Push-back Wire, 1 doz. Sol- 

der Lugs, length 3 Core iPower 

lex, with plug 


KIT OF PARTS ¢7/2/6 
THE SUPER “QUALITY SIX.” 








Gg: SG 
1—Chassis Drilled and Stamped .. J 1G 
1—3-Geng Stromberg Carlson Con- " 

(LETC IGS sacs 5, duis wis letakecarsteneiaen'¢ dahere ee 1 5 () 
1—IRadiokes: Pan: (Dial iscsi: acess es 5.9 
J Dial Laeht-and: TROD ty ste o> 2*:6 
jJ—Set Radiokes ‘Coils. ote s ees. P2950 
SS VaRIVEGS DIC] dis sci ee aiecig cieserecetebie« 65-9 
1—M5 Radiokes Power Transformer 1.5230 
ij—3-9 Radiokes Push Pull Trans- 

FOTO oes vie ac eae ee atraLe odes 14 0 
7—Wafer Sockets 1/5 pin, 1/4 pin, 

BAAS WPL os we 21» whee tary ecole ae oes ce een 2. 6 
93-20 Radiokes R.I'. ‘Chokes. .... 4 0 
2—10,000 Ohm Marquis Vernier Po- 

tentiometers with Knobs ...... 11:26 
95 1iC.C.- Tubular::Condensers -;. 3 4 
3——252T.C.C. ‘Tubular Condensers’ . Oo --9 
J—05-"2:C-.C. Tubular ‘Condenser ... 10 
3—.01 T.C:C;: Tubular: Condensers. . 2 -6 
2— .0001 S.T.C. Midget Condensers . 2°50 
2—8 mfd Sprague Electrolytic Con- 

COTM S OLS esc aes ets Fok ariel aie fo bine 9 0 
9—1 Watt Carbon Resistors, 1/1 

meer. 1/.5.° “meg; --1/sb. megs 

1/50,000 ; 3/10,000 ; 1/5000; 1/300 . s 0 
1—2060 Ohm 100 mil Maxome Radi- 

okes Resistor’ ..665..% Aabers kee i. 6 
1—Jensen 'D19 10in. Cone Speaker 

1200: -Oham: field S ObO2 cs aes eaceieces a. 3D 0 
i—Set Raytheon Valves 2/58, 1/995, 

ZLIB UL SO =. Seis aon SE ee. ote the 2184-3 
1—Large Bush, 2 swat Bushes: 4 

Terminals, 3 SG. ‘Clips, 6ft. 

Power Flex and Adaptor, 1 Coil 

Henley ‘Push-back Wire, 6in. 

Push-back Flex, 1ft. Flexible 

Metal Braiding, 2 doz: asstd. 

INALE Senet Cl Oise ices esestacs, otckay eta 10°90 


KIT OF PARTS £13/5/0 


F. J. W. FEAR & CO. 


TELEGRAMS “FEAR,” WELLINGTON. 
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plug in the speaker, and insert the recti- 
fier, 

The operation of lining up the set is 
very simple. Choose a station near the 
middle of the broadcast band, i¢., with 
the moving vanes about half-way out of 
mesh, and turn the volume well down. 


Adjust the trimmer on the detector sec- - 


tion of the gang first of all, setting it for 
peak results. Then work on the r.f. and 


(Continued on page 44) 
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TUPPERERSESRESUGQEEESTEQEQGUTETEUGUOGESSECEEUEEEORQUEONEEEOE 


‘The experimenter will find many 
uses for this self-contained 
amplifier, which employs a 56 
as driver foy a 2A5 output pen- 
tode. It has its own built-in 
power supply, and uses one of 
the latest midget dynamics. 


SUPEUD EULER VET EEREEE MEE PE CERES E LEOPARD EERE EERE 


The 


GUIDE 





“1934 CRYSTAL AMPLIFIER” 


"THERE are three classes of experi- have been prepared in such detail. In ad- 


-‘menters to whom this self-contained 
audio amplifier will appeal. First of all, 
the beginner who has built a crystal set 
can not only obtain a full loudspeaker 
volume from his locals with it, but also 
he can learn a great deal: about a.c. con- 
struction by building...it:~° It: -"is:- =for 
this class of constructor that the diagrams 


80 
OO 

@ ® 
OF se 





dition, if desired, the amplifier can be 
pulled down after it has been in operation 


for several months and most of the parts - 


used to build a largerx set. 

Next, the short-wave enthusiast who 
usually builds his set for headphone re- 
ception will find this amplifier very handy 
for stepping up signals to speaker volume 


\ INSULATEZ 


2A5 s 


: 6 
@ 
Ord oO 
1O O O O 
© © 
© C7» 


This sketch shows the disposition of the above-chassis components. 
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for the entertainment of his family. JF in- 
ally, there is the general experimenter who 
knows how indispensable is a_ separate 
audio amplifier. 


A Conventional Cireuit. 

The accompanying circuit shows that 
the signal input is applied to the primary 
of the audio transformer, T1, the second- 
ary of-which is coupled to a 56—the mod- 
ernised and improved version of the 27. 
This transformer provides sufficient lift 
from a crystal set signal to enable the 
56 to load fully the 2A5 output pentode. 
Volume is controlled by the potentiometer 
R1 connected across the secondary. The 
»6 is also transformer coupled to a 2A5 
output pentode, which in turn feeds one of 
the new baby midget speakers with a 2500 
ohm field. 

Both the 56 and 2A5 are self-biased by 


‘the resistors, R2 and R83 _ respectively, 


placed in the cathode leads. Tone is con- 


trolled in the ordinary way by C4 and Rb. 





0QQQQ000 





Building the Amplifier. 


Wirst of all, a chassis stamped and 
drilled as shown in the diagram should 


be procured, together with the requisite 


parts listed in the panel. <A further dia- 
gram shows the mounting of the aboyve- 
chassis components. 

The wafer valve sockets are mounted 
first, with the heater holes to the rear; 
then mount the three bushes in the rear 
wall (a triangular file is useful to hold 
them with when screwing them into posi- 
tion). When the three terminals are 
bolted into position, the mounting holes 
for the power transformer should be 
drilled. The electrolytics are mounted 
next, followed by the power transformer, 
and then the potentiometers, Rl and R5. 
Insulate the shaft of the volume control 
Ri, but not that of the tone control, Rd. 

Next come the audio transformers TTL 
and T2, the front bolt passing through 


YOO QVQQ Y 


The circuit diagram. R1 and :‘R5=10,000 johm ‘potrs., ,R2=2500 ohms., R3=450 ohm 
wirewound; ,R4=10,000 ohms. ..C1=10 mfd. dry electrolytic; C2—=.25 mfd., 
C3—=25 mfd. dry electrolytic; C4=.1 mfd.; C5, '‘C6=8 mfd. wet electrolytics. 
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How to wire up the under-chassis components. 


the chassis serving as one support. for the original, then the speaker mounting 
both. Drill four holes for the leads to Tl. only should be bolted in place. If- a 
j If a midget speaker is to be used, as in larger speaker is to be used, then the usual 


If You Need— 


Battery or Mains Driven Electric Clocks—Lamps, Jugs, Irons or 
Electrical Home Appliances—Torch Refilis—Batteries, Accumula- 
tors—-Chemicals—Bakelite Sheet Rod Tube—Empire Cloth and 
Insulation—Enamel, Cotton and Silk Covered Copper Wire— 
Flexible Cords, Shielded Wire—High Tension Cable—Moving 
Iron Volt—Ampere and Milliamp. Meters—Everett Edgcumbe 
Moving Coil Meters—Low or High Voltage Transformers—Bell 























Ringing, etc.—Stalloy Transformer Steel and Stampings—Dubilier 
Condensers—I.R.C. Resistors—-Suppressors——-A cement that repairs 
china, glass and withstands heat. 





Or if you require repairs to Radio Receivers 
or Anything Electrical—write 


SEs og NEE Pte Ny 

Te fn ite rm ee 
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KS $ - pie CRY ? .s ¥; 


404 WORCESTER ST., CHRISTCHURCH. 
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four-pin wafer socket should be mounted 
either on top or at the back of the chassis 
to take the speaker plug. Then make 


holes to pass the pairs of field and voice 


coil leads down through the chassis. 


Wiring. 


Henley push-back wire is ideal for wir- 


ing purposes. It is of sufficiently heavy 
gauge, is amply insulated, and is a plea- 
sure to work with. A little bare 18 gauge 
tinned copper wire will also be found use- 
ful for earth leads, etc. 

Commence the wiring by connecting up 
the heaters of! the 56 and 2A5 (“XX” on 
the power transformer to “XX” on the 
sockets) and the filament of the 80 (“ZZ” 
on the power transformer to “ZZ’’ on the 
socket). Then connect up the plates of the 
80, being careful to ascertain the correct 
terminals beforehand from the carton 
containing the power transformer. Twist 
all leads carrying a.c., i.e., all those men- 
tioned above. 

Then complete wiring the 56 socket as 
far as “P” on T2, and complete the 2A5 
circuit, excepting the bias resistor and 
condenser. After this, connect up the 
earth line, which runs from the centre tap 
of the 2.5 volt filament winding to the 
earth terminal of the power transformer 
panel, to ““C—” of T2, and then to the 
earth end of Ril. This line is effectively 
earthed by soldering it to a solder tag 
attached under the nut of one of the bolts 
holding the speaker mounting in place. 





Then fit the speaker and connect up the 
field and voice coil leads. Of the former 
pair, run one wire to the handiest 5 volt 
SO filament winding terminal on the power 
transformer (which is also connected to 
the centre terminal of C5) and the other 
to the centre terminal of the second elec- 
trolytic C6. The latter pair are connect- 
ed to the plate and auxiliary grid of the 
2AD5. 

Then connect up one side of R4 to “B-+-” 
maximum, and take the other side to the 
“Be? terminal ‘on t28--One: side of -C2 
is also connected to this terminal, and the 
other side is earthed. 

The 2A5 bias resistor, R38, and by-pass: 
condenser, C3, should now be soldered 
into position. Be most careful when con- 
necting up the dry electrolytic condensers 
C1 and C3 that the end painted red is con- 
nected to the cathode terminal of the valve 
socket in each case, or otherwise these 
condensers will be ruined. 

Finally connect up the leads from the 
input terminals to the primary of Tl. Now 
check over every connection thoroughly, 
ticking off each one on the theoretical 
and layout diagrams to ensure that none 


have been missed. Now connect up the - 


three-core power flex, taking the red wire 
to “240”; the black to ‘“C”’; and the re- 
maining wire to earth. 

Fit the two knobs to R1 and Rd, plug in 
the valves and switch on. Watch the 


rectifier for a blue glow, which denotes ° 
an overload caused by a Short circuit: 


> i" 1“ 
12-63-1225 


Kt, 4, 


3 


we 








6 ae 














ns ran i0oe = 6 - a 





= exe 


SOE AE A a EE A EA A A ST A EE A Sd SS DO LO EE A cM a ES A A a a ee a 





— 





= 


N.Z. RADIO. GUIDE 


ND 
AE AE PE EE Or PE BT AT ES SS EE SE SE ET EP SS A Oe 
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s SONDENSER | 
sche 


Available in 8 MF 
and 16 MF. sizes. 








ELECTROLYTIC 
=>) CONDENSERS 


Here’s the Condenser every- 
one uses—a T.C.C. Electrolytic 
Condenser. Though it has enor- 
mous capacity, its case is only 5 
inches high. It is reliable and 
safe, will smooth out main ripple 
and hum and give that smooth, 
unfluctuating current that en- 
sures perfect reception on ia 
silent background. 


Backed by the full resources of 
the great T.C.C. Condenser or- 
ganisation, with over a quarter 
century's experience, the new 
Electrolytic Condenser is fully 
guaranteed. Take no risks 
When you buy cordensers. 


ASK FOR . 


T.-C .C, 


AND BE SAFE 


Distributors: 


TURNBULL & JONES, LTD., 


Electrical Engineers and Contractors, 


AUCKLAND, WELLINGTON, CHRISTCHURCH. DUNEDIN, 
HAMILTON, PALMERSTON NORTH. 
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List of Parts. 





I—Chassis, drilled and stamped _ = as 
shown. 

3—Watfer sockets, 1—4 pin, 1—) pin, 1— 
6 pin (Renrade). 

I—Power transformer (Radiokes 1-2). 

I—Audio transformer (Ferranti A.F.10) 

I—Audio transformer (Radiokes 3-6) 


FIXED CONDENSERS. 


I—.1 mfd. (T.C.C., Standard or Solar) 

i—.25 mtd. (T.C.C., Standard or Solar) 

1—10 mfd. dry electrolytic, 25v. working 
C(T.C:C:) « 

1—25 mfd. dry electrolytic, 25v. working 
(ECC). ; 

2—8 mtd. wet electrolytics (T.C.C., 
Sprague). 


RESISTORS. 

2—10,000 ohm. vpotrs., and insulating 
bush, with knobs (Marquis ver- 
nier). 

1—10,006 ohm. carbon (Ohiohm). 

1—2500 chm. carbon (Ohiohm). 

1—450 ohm. 75 m.a..wirewound resistor 
(Radiokes). 


VALVES. 
1—56; ‘I—2A5; 1—80 (Raytheon, Radio- 
tron, Nat. Union, Sylvania, Tungsol). 


SPEAKER. 


1—Midget dynamic speaker, to match 2A5 
2500 ohm field (Magnavox; Jensen). 


MISCELLANEOUS. 


3 terminals (2 input, 1 earth); 2 small 
insulating bushes (for input terminals) ; 
1 large insulating bush (for 230v. input 
cable); 1idoz. assorted nuts and bolts; 
1 coil push-back wire; 1 doz. solder tags; 
length 3 core power flex, with plug. 





somewhere. In this case switch off im- 
mediately and check over the wiring for 
faults. If the filament of the 80 shows a 
cherry red, the heaters of the other two 
valves light up, and a faint hum can be 
heard when the ear is placed close to 
the speaker, then the amplifier is almost 
certain to be functioning correctly. 

Do not worry if the electrolytics crackle 
a little for ten or fifteen minutes, as they 
are merely forming up. This will not 
occur again, except after a long period 
of disuse. 

General Hints. 


The general order of construction out- 
lined above is the logical method of build- 
ing the amplifier, and the instructions 
should be closely followed. Solder all 
joints and use solder tags for all termin- 
als and earth points. Make sure the leads 
to T2 do not touch the metal frame. 


To connect the amplifier to a crystal set, 
merely connect two leads from the head- 
phone terminals to the input terminals 
of the amplifier. If desired, the amplifier 
can be built into a midget cabinet and the 
erystal set rebuilt to fit into the space 
above T1, thus making a self-contained 
and compact little set. However, this is 
left to the ingenuity of the constructor. 

To connect a pick-up, attach the two 
tags to the input terminals of the ampli- 
fier. If, when using the amplifier for 
pick-up work, any hum is experienced, 
due to the proximity of the 56 to the 
gramophone motor, a shield-can fitted to 
this valve will overcome the trouble. 
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The Super-Quality Six 
(Continued fron page 38) 


aerial sections in turn, adjusting each until 
volume is loudest. 


Fitting A.V.C. 

It is simple to fit delayed automatic 
volume control to this set, the only addi- 
tional components required being two .1 
fd. fixed condensers, two 1 megohm re- 
sistors, one .5 megohm resistor, and 2 
00005 mfd. fixed mica condenser. 

As shown in the sketch, automatic vol- 


ume control is obtained from the second 
diode plate of the 55. A portion of the 


ut. voltage applied to the detecting diode 


is passed through a .00005 mfd. fixed con- 
denser to the second diode plate, which 
is connected through a .5 megohm resis- 
tor to earth. The resulting voltage drop 
across this resistor is applied to the grids 
of the 58’s to provide automatic volume 
control. The 1 meg. resistors are included 
merely for decoupling purposes, while the 
1 mfd. condensers are necessary to iso- 
late the r.f. secondaries from earth and 
to permit the earthing of the first two sec- 
tions of the gang. 
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The 
“ ELFIN 
FOUR” 


HIS is a compactly-built receiver with 
three valves and rectifier, respective- 
ly 58, 55, 2A5 and 80. It has been de- 
signed with a view to yielding high qual- 
ity with ease of handling, and with suffi- 
cient selectivity to give separation of 10- 
cal stations not too closely situated on 
the band—to separate 2YC and 2YA in 
Wellington, where it will also bring in 
3YA at good volume in the daytime. Any 
other distant reception depends entirely 
upon conditions. 
Automatic volume control has been in- 
corporated so that excessive volume and 
blasting on powerful local stations will 





Power 
Transformer 








be avoided. Once the volume control is 
set for a given volume, it cannot be ex- 
ceeded. At the same time, the control is 
only effective upon strong signals—weak 
signals are unaffected by it. The output 
valye, 2A5, will be found to yield pleas- . 
ing tone and plenty of volume, quite on 
i par with receivers of greater size. 

A two-gang .00035 mfd. condenser is 
used for tuning, and with the volume 
control set at a suitable level,. the con- 
Censer knob is the only control. <A ver- 
nier dial with illumination may be fitted, 
but operation is easily carried out with a 
plain dial. The power transformer shown 


This ‘plan, drawn to scale, shows the neat and compact layout of ‘the ‘Elfin Four.’’ 
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This diagram is primarily intended to show the disposition of the under-chassis 


© Vol lon. 500,000 





components, and the actual wiring should be checked against the circuit diagram. 






























List of=Parts 





1—Chassis, 84in. x 64in. x 2in., stamped 
as shown. 
2—Gang variable condenser, .00035 mfd. 
per section, with dial and knob 
(Radiokes). 
2—Coils, with shields, aerial and r.f. 
(Radiokes, Lekmek). 
I—Power transformer (Radiokes). 
2—Valve shields (if required). 
4—Wafer sockets, 3—6-pin, 1—4-pin 
(Renrade). 
1—R.f. choke (Radiokes). 
1—500,000 ohm potentiometer, with 
knob (Marquis). 
RESISTORS: 
3—1 megohm carbon resistors (Ohiohm) 
I—250,000 ohm carbon resistor (Ohi- 


ohm). 

1—100,000 ohm carbon resistor (Ohi- 
Ohm). 

2—59I,000 ohm a2rbon resistors 
(Ohiohm). 

1—2500 ohm wire-wound resistor (Radi- 
Okes). 

i—400 ohm wire-wound resistor (Radi- 
okes). 

1I—300 ohm wire-wound resistor (Radi- 
okes). 


CONDENSERS: 
I—1 mfd. fixed condenser (T.C.C., Stan- 
dard, or Solar). 
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I—.1 mfd. fixed condenser (T.C.C., Stan- 


dard, or Solar). 


5—.01 mfd. fixed condensers (T.C.C., 


Standard, or Solar). 


1—.6005 mfd. fixed condenser (T.C.C., 


Standard, or Solar). 


1—.00015 mfd. fixed condenser (T.C.C., 


Sandard, or Solar). 


1—.0001 mfd, fixed condenser (T.C.C., 


Standard, or Solar). 
2—8 mfd dry  electrolytics (T.C.C., 
Standard, Sprague). 
1—25 mfd. (25v. working) (T.C.C., 
Standard, Sprague). 


VALVES: 


I—58, 1—55, 1—2A5, 1—80 (Raytheon, 
Radiotron, Nat. Union, Tungsol). 


SPEAKER: 


1—Dynamic speaker, 2500 ohm field, 
to mateh 2A5 (Jensen, Magnavox). 


MISCELLANEOUS: 


3 yards power flex and adaptor, 1 coil 
Henley push-back wire, solder tags, 
banana socket and plug, “EE” ter- 
minal, 2 grid clips, 2 doz. assorted 
bolts and nuts, dial light (if re- 
quired). Also, if coils are to be 
home-made, ilb. 36 d.s.c., 5in.—lin. 

former, 2 coil cans, 2in. x 2in. 
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Guaranteed 


N.Z. RADIO GUIDE 


Highest appro- 
val of Radio 
Engineers. 


Send for List and Free Details 


RADIO KIT SETS 


Mr. AMATEUR 


Why be content with building anything but the best in KITS? 
COMPANION KITS may cost a little more—so do “COMPAN- 
ION”? RADIOS, but their owners KNOW the extra value is well 
worth while. | 

We can supply you with a FULL RANGE of KITS—BATTERY 
(including ““MOTEX” or “B’” AMPLIFICATION) ELECTRIC, 
(D.C. or A.C.) each and every one developed by Radio Engin- 
eers who KNOW just what you require. 

Should troubles be met with, tests can be arranged, and compari- 
sons with high-class Standard Radios. In fact, the best 
possible service is available to our customers. 


Distributors of RADIOKES KITS. Send for Radiokes Booklet. 


Full Catalogues POST FREE 


Ask for our Speciat BARGAIN LIST—Sets, Sneakers, 
Microphones, Lathes, Dynamos and hundreds of other items. 


JOHNS LTD. 


CHANCERY ST., AUCKLAND 
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The circuit of the ‘Elfin Four,’’ which employs automatic volume control. : 


measures 33in. x 3in., and allowance 
should be made on the chassis for a larger 


size unless standing upright. In the ex- 
perimental model a square hole was cut 
for the lower half of the winding to come 


under the chassis. 


The dimensions of the 


chassis are 8sin. x 63in. x 2in. 
Valves are kept close to the corners, 


leaving 
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ample 


room for 


coils. There 


(Continued on page 50). 
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A. general view of the under-chassis, showing the arrangement 
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of the components. 
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“THE ALL-WAVE SKYSCRAPER FOUR! ” 


(BATTERY OPERATED) 
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Two Complete English Kit Sets by “‘Lissen Ltd.”’ 





For the first time in New 
Zealand particularly fine ex- 
amples of ENGLISH Kit 
Sets are available and here 
are but two of these “Easy 
to Build’ low priced Kits of- 
fered by Lissen. 


£8 /12/6 


For instance, brings you a 
compléte all-wave, all-world 
reception Kit named 


Just think—twelve to two thousand metres-——at the turn of .a switch on a moving 


cowl loud speaker. 


It is the greatest advance 


ver made in. short-wave destgn for 


ssmplicity—for power and practicability. 


Post 3d. in stamps for postage on Construction guide for cither of these Kts. 











“ THE SKYSCRAPER SEVEN ” 


(BATTERY OPERATED) 
A Particularly Fine Superhet. Seven Kit Set!!! 


eS , 


it incorporates 
band-pass — tun- 
ing; automatic 
volume control 
and Class B 
Audio — yet its 
as simple to 


build. as A.B.C. 


£13/10/- 


brings you the complete kit 
for this fine superhet seven 
—so don’t delay. Write 
now for your constructioi 


THE N.Z. DISTRIBUTORS: 





Obtainable from All Radio Dealers 


THE ELECTRIC LAMP HOUSE LTD., 


27 MANNERS STREET, WELLINGTON. 
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The Choice of 
Thousands of 
Enthusiasts 


If sales are any criterion of popu- 
larity—and there is ro more con- 


vincing indication—Standard Con- 


densers have won, and are winning, 
the goodwill cf a huge army of 
radio enthusiasts. The reason is 
not far to seek. It lies in the Con- 
densers themselves ... in their 
sterling manufacture .. . in their 
ability to do their job and to keep on 
doing it. This overwhelming prefer- 
ence is the surest and safest guide to 
anyone, particularly a home-set 
builder, who is wanting a reliable 
and efficient Condenser. Play 
safe and be guided by the choice of 
thousands of other radio builders. 
Obviously, it is your best bet, for 
unless Standard Condensers had 
given, and were giving, absolute 
satisfaction they would not con- 
tinue to win the approval of so 
many Radic enthusiasts. Obtain- 
able frem all Radio Dealers. 





GSrandard Telephones 
phd Cables eign Lid 


Wellington GP.O. Box 638. 
Box 1897; Christehureh Box 340. 


might be found room for wet electrolytic 
condensers in place of the dry ones which 
are placed underneath. If stator connec- 
tions of the tuning condenser come too 
ciose to the transformer, raise the con- 
denser by placing short pieces of brass. 
tubing round the holding screws. 

The coil cans used are 2in. diameter 
and 2%in. high, the coils being Wound on 
lin. formers 2hin. high, with 160 turns 
of 36 ds.c.. commencing yin. from. the 
bottom. Similar coils ready matched for 
canging may be purchased ready-made, 
but for local purposes they may be suffi- 
ciently accurate if care is taken to have 
exactly the same number of turns on each 
secondary, that each occupies the same 
length on the former, and that the two 
formers are cut from One piece so, that 
the diameters are equal. Secure the 
windings in position with a little cellu- 
loid cement. 

The two primary windings are of 36 
(.s.c. for the detector coil and 32 ds.c. 
for the r.f. coil, each of 55 turns tapped 
at 30 turns and the end brought through 
the base. Each is wound on a4 paper 
tube to just slip inside the lin. former. 

The taps will permit of greater selec- 
tivity if found necessary. All connections 
to coils are made under the chassis. If 
you make your own coils, glue them to a 
circle of card which may then be punched 
to take screws holding the can. 


The Diagrams. 


The perspective view speaks for itself, 
and the view of the underside is intended 
merely to indicate in a general way the 
position of the components. The two $ 
mfd. dry electrolytic condensers are over 
the transformer windings, with the 25 
mfd. electrolytic alongside. A piece of 
tane over the large condensers will hold 
them in place. 

In the plan of the undez-chassis, the 
two 8 mfd. condensers are only shown 
diagrammatically, the positive end of each 
being connected to respective contacts on 
the speaker socket—the negative end of 
each to the chassis, or common earth 
Wire in the centre. The returning “B+” 
wire is shown connected to the “B+” 
end of the output transformer primary 
situated on the speaker, but if this con- 
nection is made on the speaker itself, 
only three wires will run to the speaker— 
two field and one to plate end of primary. 
The 2500 ohm speaker field effectually 
smooths the “B” supply. The power 
transformer should give an initial volt~ 
age of at least 360. 

Valve shields can be used, though it 
was found that they are not necessary. 
The Wire from the volume control to de- 
tector grid should be kept well snaceé 
away from other wiring. 
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HIS amplifier has been designed prim- 
arily for dealers and servicemen in- 
terested in public address work. The push- 
pull 2A3’s are capable of delivering a 
full twelve watts of undistorted output, 
while the quality of tone is a reveation 
to those accustomed to the reproduction 
of a single pentode. 
To increase the utility of this amplifier, 
a 58 r.f. stage, feeding a 57 power detec- 
tor. has been added to provide broadcast 
reception ag well. The pick-up is con- 
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‘The circuit of the power amplifier. The 
self-biased 2A3’s are capable of delivering 
a full 12 watts of undistorted output 
though if fixed bias is employed instead 
on these two valves, as explained in the 
accompanying article, over 20 watts can 
-be obtained. 
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nected to the earthed end of the detector 
coil secondary, ag shown. ‘The volume on 
radio is controlled by the 10,000 ohm po- 
tentiometer in the cathode circuit of the 
58, and on records by the control which 
is almost invariably found built into the 
pick-up itself. 

The 57 is resistance capacity coupled to 
a'56, which as the driver is capable of 
swinging the grids of a pair of 2A3’s to 
the maximum permissible load without 
distortion. Bias for these two valves is 
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List of Parts. 
1—Chassis, 10in. x I4in. x 2in. 
1—Power transformer, (Radiokes 1-32). 
1—push-pull invut transformer  (Fer- 
ranti AF5C),° “i 


1—2 gang yariable condenser, with suit- 
able dial and dial light (2.5v. bulb). 
(Radiokes). 

-2—Shielded coils, aerial and r.f. (Radi- 
okes, Lekmek). 

(—Watfer sockets, 3—4 pin, 2—) pin, 
2—6 pin (Renrade). 

2—valve shields, type 58. 

1—10,000 ohm potentiometer, with insu- 
lating .bush and knob (Marquis), 

I—r.f. choke (Radiokes). 


FIXED CONDENSERS. 


2— C001 mfd. (T.C.C., Standard — or 
Solar). 
1—.1 mfd. (T.C.C., Standard or Solar). 


4—.25 mfd. (T.C.C., Standard or Solar). 
I—1 mtd. dry electrolytic 200v. work- 
ing (T.C.C., Standard, Sprague). 
2—10 mfd. dry electrolytices, 25v. work- 
ing (T.C.C., Standard, Sprague). 
2—8 mfd. wet electrolytics, 500v. work- 
ing (T.C.C., Standard, Sprague). 


FIXED RESISTORS. 


1—400 ohm carbon (Ohiohm). 
1—2000 ohm carbon (Ohiohm). 
1—10,060 ohm carbon (Ohiohm). 
2—250,006 ohm carbon (Ohiohm). 
1—75@ ohm wirewound (Radiokes). 


1—15,000 ohm voltage divider (Radi- 
okes). 
VALVES. 


1—58, 1—57, 1—56, 2—2A3’s or 45’s, ee 
5Z3 (Raytheon, Radiotron, Nat. 
Union, Sylvania, Tungsol). 


SPEAKER. 

1—Dynamic, 1200 ohm field, to match 
push-pull 2A3’s or 45’s, with 5 wire 
flex and UY plug (Jensen D8, Mag- 
navox), 


MISCELLANEOUS, 

2 bushes, large and small; power flex 
and plug; 2 grid clips; Bulgin output 
plug and socket (230v. a.c. to motor) ; 
mounting strip (Radiokes T-50); 2 ter- 
minals; 2 doz. assorted nuts and bolts; 
1 coil Henley push-back wire. 








obtained from the 750 ohm resistor shown 
connected between the centre-tap of the 
2A3 filament winding and earth. This 
resistor, which incidentally should be 
Wire-wound and capable of carrying 150 
m.a., should be adjusted until the voltage 


drop across it is exactly 62 volts. About 
700 chmms is the correct value for this. 

The speaker employed should have a 
1260 ohm field and be provided with an 
input transformer to match push-pull 
2A3’s. If at all possible, a 10-inch con- 
cert dynamic speaker should be used, as 
it is the only type of speaker which can 
handle such a huge output and still pre- 
serve the quality. 

All values, together with the voltages 
on the voltage divider, are marked on 
the circuit diagram, so no further ex- 
planation is needed here. 


.45’s Can Be Used. . 


The new 2A38, with its multi-filamentary 
cathode, is a high efficiency valve, but 
as it is rather expensive in comparison 
with its older brother, the 245, many will 
preter to use the latter valve. Of course, 
some sacrifice in power output must be 
expected, but at the same time a pair of 
45’s plugged in in place of the 2A3’s with 
no circuit alterations, give surprisingly 
good results. Though they are slightly 
over-run, yet this is largely compensated 


for by the fact that they operate in this - 


circuit as “prime class A’’ amplifiers. 

In cases where even greater output is 
wanted than the self-biased 2A3’s can pro- 
vide, it can be easily obtained by incor- 
porating a fixed bias of 90 volts on the 
output valves. Under these operating con- 
ditions, and with no further circuit altera- 
tions, the 2A3’s will deliver the tremen- 
dous output of 24 watts undistorted power. 
The simplest way of providing fixed bias 
is to take out the 750 ohm ‘biasing resistor, 
earth the centre-tap of the 2A3 filament 
winding, and connect in a 90-volt “B” 
battery. The negative terminal, of course, 
is connected to the centre-tap of the input 
transformer secondary, and the positive 
to earth. 

Alternatively, the necessary fixed bias 
could be provided by a separate trans- 
former and a triode such as the 201A or 
D6, working as a half-wave rectifier. 


Constructing the Amplifier. 


No diagrams other than ‘that showing 
the circuit will be given, because the lay- 
out is not particularly important. That 


adopted in the experimental model is 
shown in the accompanying photographs, 
and it can quite easily be considerably 
modified to suit individual needs. 
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An under-chassis photograph of 
the experimental model.’ As 
explained in the text, the lay- 
out is not particularly import- 
ant, and can be considerably 
modified to suit individual re- 
quirements. 


It will be noticed that a 
Closed. circuit’ jack has been 
used for connecting the pick- 
up in cireuit: However, this 
is entirely a matter of con- 
venience. Two terminals with 
a jumper connected ‘between 
when the amplifier is being 
used for broadcast reception 
are just as effective. ; 

It will also be noted ‘from 
the under-chassis photograph 
that a special plug and 
socket have been bulit-in to supply the 
mains voltage to the gramophone motor. 
This again, is also purely a matter of 


TPYHIS. crystal set will be found useful 
to the experimenter for checking-up on 
the local, and will also serve as an 
auxiliary receiver for use when retiring 
for the night at an early hour. 
Selectivity with hook-up “A” is suf- 
ficient to separate 2YA and 2YC, or two 
other locals similarly separated. Hook- 
up “B” is the conventional circuit, with 
poor selectivity but slightly more volume. 


The Construction Outlined. 

A one-pound tea-tin measuring about 
4in. x 3in. is cut down tto a height of 
4tin. to serve as a container. Tin is not 
a good metal to have close to a tuning 
eoil, ‘but if the latter is kept small in 
diameter and centralised in the tin, no 
harmiful effect. is noticeable. — 

The semi-variable compression type con- 
denser (6) has a capacity of approxi- 
mately .00035 mfd. It is screwed to a 
strip of wood about lin. x 3/8in. and to 
the top edge of this is secured the tuning- 
coil, using a couple of drawing pins or 
other convenient method. Below this is 
mounted a permanent crystal such as the 
“Gripheo.” ; 

At the bottom of the can below ‘tthe con- 
denser knob is a small ’phone jack into 
Which the ‘phone plug is inserted. At the 
bottom left is an earth terminal (5), and 
at the top right is a banana socket to 
take a corresponding plug to the end of 
the aerial. A few inches of. copper wire 
are connected to the earth terminal, and 
to this is joined the earth end of each enil. 

The secondary coil must not exceed 13in. 





convenience. and can quite easily be 
omitted if the current for the motor is 
drawn from another source. 


~The “Compact’’ Crystal Receiver 


will have 75 turns of 32 gauge enamelled 
wire close wound. The primary coil slips 
inside the secondary and can be of 14in. 
diameter if this leaves sufficient room for 
the winding of 50 to 70 turns of 36 gauge 
enamelled wire; the nearer the listener to. 
the less powerful station, the fewer turns 
Will be .vequired, and_ selectivity thus 


gained. 


One end of the primary connects direct 
to the aerial socket, the other end (3) to 
the earth connecton (5). The end (1) 
of the secondary connects to one end. of 
the crystal (4), and end (2) to earth. 
Kinds 1 and 2 also connect to their re- 
spective terminals of the condenser. ‘The 
other end of the crystal connects to the 
insulated spring of the ‘phone jack, and 
all connections are then complete. 

Holes for the tuning condenser shaft. 
jack, and earth and aerial terminals are 
drilled in ithe container, and the strip of 
wood with condenser, coil and erystal 
wttached, is placed inside. and secured 








List of Parts 


1—metal container (see text). 

1—.00035 mfd. max. semi-variable’ com- 
pression type aondenser. 

i—banana plug and socket. 

1—terminal, marked “E,’”’ 

I—permanent crystal detector. 

1—’ phone jack and plug. 

I—2in, length former, lin. diam. 

I—2in. length former, 1ttin. diam. 

Small quantities 32 gauge and 36 gauge 
enamelled wire, 

Coil Henley push-back wiring. 





diameter, and for a .00035 mfd. condenser 
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Above: The layout and wiring diagram. 
Below: Circuit ‘“‘A’’ is ‘more _ selective, 
though gives slightly less volume than cir- 
cuit ‘B,” which should be used only when 


SO eT a A EE A a ee BY a a A a a a 


SE GT EE A EA TE A ES EY A Se a A A A A A TA A HH sh i a 
. 








SPEAKERS 


MAGNAVOX, Inventors of the original Moving Coil 
Dynamic Speaker, still lead the world for best tonal 
| reproduction and reliability. 


Make certain ‘that your set is equipped with the 
famous Magnavox. New English Models now in stock. 


Factory Representatives: 


SPEDDING Ltd., Box 462, Auckland. 
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with fine brads through holes punched in 
the tin. However, before this is fixed 
in place, the jack and earth terminal 
should be mounted, with the connecting 
wire attached to each. 

The foregoing describes the method of 
connecting for circuit “A,” but if only the 
main station is to be heard, circuit “B” 
may be used, dispensing with the primary 
eoil. In this case the aerial is connected 
direct to the end (1) of the coil, and 
the crystal to a tap at the centre of the 
coil. All other connections remain the 
same.. Circuit “A” can be made into Cir- 
cuit “B’ at any time by transferring the 
aerial to (1). except that the crystal wild 
not be connected to the centre-tap. If 
desired, ‘two aerial sockets could be pro- 
vided, one connected to each coil, giving 
choice of either hook-up. 


A one-inch coil of 36 gauge enamelled 


wire, close-wound to a length of 7/S8in., 
is a good secondary for a .00085 mfd. 
condenser. The primary may be of the 
same wire, wound to a length of #in. or 
a little less. 





om 

there is no likelihood of interference be- 

tween two powerful local stations. The 

semi-variable compression condenser em- 

ployed for tuning should be connected be- 

tween ‘‘l’’ and ‘‘2’’ in each case, as shown 
in the layout diagram. 
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Wits the introduction on the market by 

the leading Australian radio manu- 
facturers of all-wave coil assemblies, com- 
bination broadcast and short-wave 're- 
ceivers are fast becoming popular. Several 
fine kit-sets are now available, and of 
these we havé selected the Radiokes ‘‘In- 
ternational” all-wave superhet for descrip- 
tion: in this year’s “Radio Guide.” .This 
set covers a tuning range of 15 to 550 
metres in four bands, and a turn of the 
switch is all that is necessary to pass from 
one band to another. 

The circuit is shown on the next page. A 
56 is employed as separate oscillator, a 57 
as mixer (or modulator), 2—58’s as LF. 
amplifiers, a 55 as diode detector and first 
audio valve, and a 2A5 as output pentode. 
The rectifier is an 80. 

The all-wave coi] assembly supplied 
with the kit is totally self-contained in 
an aluminium box, in which is ‘also 
mounted the aerial coupling condenser for 
short-wave reception, the wave-change 
switch, and the padding condenser. 





Circuit Pointers. 


The output of the 56 is fed to the 57 
modulator through the latter’s suppressor 
grid. An auxiliary 23 plate midget con- 
denser is automatically switched in the 
circuit for short-wave work, and provides 
a useful vernier tuning control. Two 58 
LF. amplifiers are employed, necessitating 
three ILI’. transformers, which are of the 
latest ar dielectric type. Thus the:1e- 
ceiver is capable of tremendous gain, but 
despite this, background noise on both the 
broadcast band and on short-wave is re- 
markably low. Adequate stability has 
been ensured by generous filtering jin the 
plate and screen leads. 

Back bias has been employed for the 
2A5 output pentode, the necessary voltage 
being obtained from the voltage drop in 
the 250 ohm resistor connected between the 
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and earth. Le 


high voltage centre-tap 
should be remembered that with this ar- 
rangement, the negative lead of the electro- 
lytic condenser on the rectifier side of the 
speaker field should not be earthed. 

The power transformer has a secondary 
rated at 385 volts each side of the centre- 


tap, at 75 milliamperes. Three filament 
windings are provided—a 5 volt 2 amp. 
Winding for the rectifier. a separate 2.5 
volt winding for the 2A5, and another simi- 
lar winding for the remainder of the 
valves in the set. 








Radiokes Kit of Parts. 


1—stamped and drilled chassis. 

I—2 gang _ .00037 mfd. condenser, with 
drum. dial. 

I—all-wave eoil assembly. 

2—4 pin, 1—5 pin, 5—6/pin wafer seckets. 

1—power transformer. 

1—23: plate midget condenser. 

3—air-dielectric 460 ke. LF. 
formers. 

1—terminal strip. 

4—-r.f. chokes. 

d—type 58 valve cans. 

I—block condenser (4 x .25 and 1 x .5). 

I1—.001 mfd. mica condenser, 

1—.0005 mfd. mica condenser. 

I—.00025 mfd. mica condenser. 

1—.0001 mfd. mica condenser. 

1—.01 \mfd. mica condenser. 

6—.1 mfd. tubular condensers. 

2—8 mfd. electrolytic condensers. 

1—10,000 ohm potentiometer. 

1—250 ohm pigtail resistor, 

2—100 ohm pigtail resistors. 

1—5000 ohm pigtail resistor. 

1—100,000 ohm pigtail resister. 

3—20,000 ohm pigtail resistors. 

I—.5 megohm grid leak, 

1—1 megohm ‘grid leak. 

1I—.05 megohm grid leak. 

1—15,000 ohm voltage divider. 

Screws, wire, sundry hardware, ete. 


ADDITIONAL /PARTS REQUIRED, 
BUT NOT INCLUDED IN KIT. 


Valves: 1—80, 1—56, 1—57,; 2—58, 1—55, 


trans- 


I—2A5 (Raytheon, Radiotron, Nat. 

Union, Sylvania, Tungsol). 
Speaker: 2500 ohm ‘field, :2A5 jinput trans- 

former (Jensen, Magnavox). 
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Components in the Kit. 


The Radiokes “International” superhet 
kit-set comes to the constructor complete 
to the last screw and nut. The steel chassis 
is already stamped and drilled to take 
the components. Included in the kit is an 
instruction sheet showing the circuit and 
‘under-chassis layout diagrams of the re- 
ceiver and also giving some advice on 
assembly and wiring. The information 
supplied is quite sufficient to enable the 


average home constructor to assemble the — 


set successfully, but the following hints 
Will no doubt prove valuable. 
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Mounting the Components. 


After the kit has been unpacked, the 
first task is to mount the six valve sockets 
on the steel chassis, in the positions indi- 
‘ated on the under-chassis diagram. 
Looking at the front of the chassis, right 
way up, the 56 valve socket should be so 
mounted so that the heater terminals ar? 
nearest to and parallel with the left top 
edge of the chassis. The socket next to 
this—for the 57—should be mounted in the 
opposite direction, i.e., with the heater 
terminals nearest the right-hand edge of 
the chassis. — 
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FILAMENT 
The 2A5 output pentode is ‘‘back- biased’ 


The circuit ‘of the ‘“‘International’’ superhet has several interestin 
oscillator, which is coupled to the 57 modulator through the lat 
used, necessitating three intermediate frequency transformers. 
better amplification, higher selectivity, and preserve their char 
wound resistor connected between the centre-tap of the high volta 


dielectric condensers. 
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The three sockets along the back of the 
chassis, i.e, for the two 58’s and the 55, 
should be mounted similarly to that for 
the 56. Finally, the heaters of the 2A5 
sockets should be nearest the front of the 
chassis, and the filaments of the 80 placed 
likewise. 

Now mount the three intermediate fre- 
quency transformers, being careful to take 
the coil leads through their correct holes, 
as shown in the under-chassis layout dia- 
gram included with the kit. The speaker 
socket, and the aerial and earth terminals 
can also be mounted. 

The power transformer comes next. 
Mount this so that the 2.5 volt 2 amp. 
lugs are nearest the’ right-hand side of 
the chassis, looking down on top of the 
set. Then come the two electrolytics. 
The two leads from each of these con- 
densers should be passed through the holes 
provided. Notice that the negative lead 
of one electrolytic condenser, i.e.. that on 
the rectifier side of the field. is not 
earthed. 

Mounting the Gang. 


Now solder a lead to each fixed plate 
lug underneath each of the two sections 
of the gang, and then mount the gang 
itself by means of the bolts provided. Note 
particularly that under each of the mount- 
ing lugs on the gang, a rubber cushion, 
through which the mounting bolt passes, 
should be placed. 

The 23 plate midget condenser and the 
volume control potentiometer should then 
be mounted on the right and left-hand sides 
respectively of the hole drilled to take the 
shaft of the all-wave assembly. 


sulated from the chassis by means of the 
insulating washers provided. 

The heater wiring may now be put in. 
The extreme lugs of the 2.5 volt 2 amp. 


_ taps. 


The , 
shaft of the potentiometer should be in- 


Winding should be connected to the heater - 


terminals of the 2A5 socket by means of 
a pair of twisted leads. Similarly the fila- 
ment of the 80 should be wired to the 
correct lugs of the 5 volt winding. Two 


further twisted leads should now be takel 
from the 2.5 volt 8 amp. winding to the 
heater terminals of the 55. Another two 
twisted leads should also be run from 
these terminals to the corresponding ter- 
minals of the 58. In the same way another 
pair of leads is taken on to the next 58; 
then a further pair from this valve to the 
corresponding terminals of the 57; and, 
lastly, another pair of twisted leads is 
taken on from the 57 heaters to those of 
the 56. The heater wiring is now complete. 
The remainder of the power transformer 


wiring should be completed as far as 
possible. 
Next, wire up the three intermediate 


frequency transformers, the 1.f. chokes, 
earth lines, etc. ‘The wiring should now 
be completed as far as possible without 
the remainder of the components. 

Then mount the voltage divider, and. 
connect the end nearest the front of the 
chassis to the nearest convenient earth 
point. Then wire the two voltage divider 
Now mount the condensers and 
resistors on the bakelite termina] strip: 
nccording to the diagram provided with. 
the kit, and then attach to the chassis: 
the brackets provided for mounting the 
strip. Next place the strip in position: 
and wire it up, afterwards bolting it down: 
to the brackets. The block condenser 
should now be mounted and the wiring: 
completed as far as possible. 


Mcounting the All-wave Coil Assembly. 


The last big task is the mounting and 
wiring of the all-wave coil assembly. The 
various connections from it can easily be 
traced out with the aid of the cireuit and 
under-chassis diagrams. 

Lastly, pass the power flex through the 
rubber grommet provided for it at the 
right-hand end of the chassis, and connect 
it up to the primary of the power trans- 
former. ‘The red wire should be attached 


to “240,” the black to “C’”’ and white (or 
other colour) to the 
earth point. 


nearest convenient 
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After the wiring has been carefully 
checked over, the valves can be plugged 
in, the shields slipped over them, the aerial] 
and earth connected up, and the loud- 
speaker plugged in. Then turn the set on, 
at the same time watching the rectifier for 
any blue glow or flashes. If these occur, 
Switch off the power and look for short 
circuits. ..1f,on' the-other:. hand, the fila- 
ments heat up slowly to a dull red, and 
“B” voltage is present, the dial can be 
rotated and stations should be tuned in. 


The Procedure for Liming Up. 


As there is no 1.f. stage in this receiver, 
the lining up is quite simple. Set the two 
trimmers on the gang and the padder 
about two-thirds out. Then tune in a 
station on a low wave-length, and adjusi 
the volume control so that signals are 
faint. The aerial trimmer, i.e., that on 
the left-hand section looking at the front 
of the set, should now be adjusted for best 
results. 

Now tune in a station at the other end 
of the dial, say 2YA or 3YA, and adjust 
the padder for best results. Do not touch 
the trimmer on the aerial section—this 
‘is adjusted only on the lower wavelengths. 
As the padder screw is turned, rock the 
dial backward and forward until the 
volume is loudest. The padder condenser 
adjustment is made by turning the receiver 
upside down, and adjusting the padder 
screw, i.e., the condenser screw in the all- 
Wave coil assembly nearest the front of, 
‘the chassis. 


Then turn back to the low wavelength 
station and check the aerial trimmer of 
the gang, and finally back once more to 
the other station and check the padding. 


Tuning on the Short-waves., — 


The waveband from 15 to 200 metres is 
covered in three bands—15 to 35 metres; 
35 to 90 metres; and 90 to 200 metres. 
With the wayvye-change switch turned to 
the-extreme: right. the. .set:is*working:;on 
the 15 to 35 metre band, and to the ex- 
treme left, on the broadcast band. . The 
aerial coupling condenser, which is behind 
the padder, should be adjusted for besi 
results on the short-wave band. ; 

The right-hand control, which is an 
auxiliary trimming condenser, is auto- 
matically switched into circuit on the 
three short-wave bands, and should be ad- 
justed on each station for best results. 
This control is automatically switched out 
of circuit on the broadeast band. 


A Fine Performer. 


The “International” is capable of giving 
‘a very fine performance on both the short 
and broadcast bands. On the short-waves 
the efficiency is excellent, and the set is 
capable of giving real entertainment, at 
more than sufficient volume, from short- 
wave stations all over the world; while on 
the broadcast band, Australia, Japanese, 
and American stations can be tuned in at 
splendid volume. . 
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Section 2. 


DESIGNING AERIALS 
AND EARTHS 





AERIALS FOR 


BROADCAST RECEPTION 


IHE reception of ordinary broadcast 
signals from distances up to a couple 

of thousand miles presents a very simple 
problem when a sensitive receiver is used, 


and conditions are good. 


Under such circumstances almost any 
few feet of wire will bring in the stations 
at night-time. But ideal conditions are 
searce, and if the old bugbear static is to 
be minimised, a reasonably good aerial 
should be provided. The keen DX hunter, 
stretching out after European stations 
previously unheard in this country, will 
do everything possible in the way of pro- 
viding an aerial giving both length and 
height. Still, it must not tbe inferred 
from this that real DN hunting cannot 
be carried out Successfully on the average 
aerial, because it can, when the location 
is good and conditions are favourable. 

Care should be taken in the selection of 
the position of the poles, allowing plenty 
of spread for the stays. Many poles 
are rendered unsafé through being placed 
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of the back stay almost ineffective— espe- 
cially because it is not. examined and. 


tightened up at frequent intervals. Some 


constructors have placed a pole actually 
against a fence and passed the stays over 


“cross-trees” half way up the pole, fasten- 


ing the lower end of each stay to the pole. 
This system is entirely wrong, and cannot 
prevent the pole bending over with the 
pull of the aerial, and perhaps finally 
breaking off near the ground. 
better to have an aerial a few feet shorter, 
and safe, than cause the anxiety occa- 


sioned by a pole that is ineffectively back- 


stayed. 
Near Powerful Locals. 


Under conditions around busy centres, 


height, but not too great a length, is the 


best proposition, say 60 or 70 feet from 
the receiver to end of the flat top. Height 


and length are both difficult to secure on. 


small building sections, and the best must 
be done under the circumstances. 
dong an aerial is unselective, and may 
give little or no advantage on general 
reception. Where space is very limited, a 


short aerial of two wires may be used.. 
The wires are not joined at the far end,. 






‘ A sketch showing the compass bearings of various countries in the world. 
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wider apart the two wires are placed, the 
vreater will be the gain, so make the dis- 


tance six to ten feet if possible. Placing 
wires in parallel. in this way. reduces 


selectivity but increases volume, but 
where the length is available, the single 
wire is the best. 

The best wire for the aerial itseif is 
black enamelled 7/22 gauge. When a 
joint has to be made, each wire should 
have the end scraped clean, and ‘“‘tinned’’ 
with solder, ready for joining. The joint 
should be protected, either with adhesive 
tape or duco enamel. Stranded galvan- 
ised wire similar ito that used for clothes- 
lines, but of better quality, is the best for 
stays. There is no necessity to put in- 
sulators in the stays—if there were, then 
the pole, especially if of iron, should aj- 
so be insulated by standing it on an in- 
sulating block. 

If a galvanised pulley or “‘block’ is 
used for the halyard to run through, great 
care should ibe :ttaken to see that this is 
securely fastened to the top of the pole. 
All the weight and pull of the aerial bas 
to be sustained by the fastening of the 
block, and in the event of it giving way, 
the only way of replacing it may be by 
tnking the pole down. Secure the block 
as near as possible to the top of the pole— 
an inch or two ‘below, not a foot or more. 
The same remark applies to the top set of 
stays. 

In some situations a T aerial is found 
to suit best, and where this type is 
adopted, the lead-in must ibe attached to 
the exact centre of the horizontai wire. 


One-Pole Aerials, 

Where space is too limited to allow of 
suitable distance between two poles, it is 
a good proposition to put un one high pole, 
securely stayed, and have an almost verti- 
cal and non-directional aerial running 
from the ton of the lead-in point. If 
power interference is bad, ten or fifteen 


‘feet at the lower end may be shielded. the 


shield being earthed. 


Directional Aerials. 

Only listeners who have plenty of space 
at their disposal can do much in the mat- 
ter of testing directional reception. Un- 
doubtedly it is “possible thereby to cut 


out much interference, including some 
static. 
A small diagram shows the compass 


bearing of various distant places from 
New Zealand. ‘This will interest not only 
Beverage aerial enthusiasts, but those who 
possess an ordinary aerial placed to suit 
the section without regard to. the direc- 
tion of recepton. The exact direction of 
such an aerial may be determined, and 
results checked up to show whether any 
directional properties are indicated. Tne 
ordinary inverted L aerial has negligible 
directional effects, slightly favouring sig- 
nas from the lead-in end. 


Aof Set 





Details of this experimental aerial are given 
on the next page. 


It will be seen that an aerial pointing 
north-west favours one group of signals 
spreading over an arc of one-eighth of the 
circle, and an aerial pointing north-east 
favours a similar wide group. These two 
directions are at right angles. ‘At certain 
times, particularly in winter, when the 
South Pole is continuously dark, signals 
from the other side of the world are 
thought to arrive from direct south—via 
the South Pole, when darkness is most 
favourable by that route. Owners of or- 
dinary aerials need take little heed of 
the direction unless a choice can be made 
ut the time of erection. Brief particu- 
lars of the Beverage aerial will be found 
in the “Facts” Section. ‘The more direc- 
tional an aerial is, the less static will 
it pick un. . 

Frame aerials are highly directional, 
but useless for general reception unless 
connected to a powerful superhet. 

The direction of the aerial is. of no im- 
portance for ordinary reception of Aus- 
tralian and New Zealand stations. 

When the aerial is connected direct to 
the grid coil with a series condenser, the 
longer the aerial. the lower should be 
the connection to:;;. .the coil; SG 
that the damping effect of the long 
aerial is minimised. A short or inside 
verial may ‘be connected to the top of 
the grid coil through a .0001 mfd. con- 
denser: a 1O0ft. aerial to not more than 
one-fifth. of the total turns from the earth 
ends of the coil: while the series con- 
denser will be selected with some regard 
to selectivity, and) may have a capacity 
from .0001 mfd. to .0002 mfd. 

When the aerial is tapped in to one-fivth 
of the coil turns in this way, there is a 
transformer voltage step-up of 5 to 1, so 
that this method does not produce the 
loss of volume that might appear at first 
sight. 





Underground Aerials. 


Buried aerials of different kinds have 
been used to combat interference, ard 
though effective to some extent, are ex- 
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peusive, and reduce sensitivity, although 
the length may ‘be greater than that of 
the overhead type. 


A much better and more economical 
proposition is to experiment with an aerial 
supported on insulators along the dividing 
fence, not more than two or three fret 
above the ground, and running away from 
the source of interference. With a sensi- 
tive receiver such an additional aerial 
Inay prove a boon in reducing background 
noise, local interference and static when 
these are in evidence. An aerial in the 
house basement has the same effect. 


Interference. 


In some situations local interference is 
the most troublesome problem of all, and 
the method of treatment will vary con- 
siderably according to ‘the type and source 
of the trouble. 

Shielding the lead-in about half way 
up from the receiver to the flat top is 
a good initial try-out, also testing as to 
Whether the best effect is obtained by 
earthing the shielding ‘*---t.or through 
a fixed condenser, using a variable one 
to determine the best value. If the re- 
ceiver is unshielded, the wiring, particu- 
larly grid leads, may pick up as much 
Interference as the lead-in itself. In many 
receivers ‘built on a metal chassis, the 
under side of this is the only unshielded 
part, and it will pay to make a test as 
to whethér any improvement is noticed 
when the under side of the chassis is 
shielded with a sheet of metal which may 
be aluminium, or even tin. 


A properly shielded all-wave receiver 
can be placed two feet away from a trans- 
mitter putting out 80-metre ’phone, and 
receive at good loudspeaker strength on 
any band except 80 metres, without inter- 
ference from the transmitter. 

Another article deals with several 
types of special aerials for reducing inter- 
ference. 

An Exparimental Aerial. 


Here is an aerial working on the trans- 
former principle that has given excelient 
results, according to the originator’s 
description. There is the usual enamelled 
aerial wire between two poles. but each 
end of the aerial is earthed. Around the 
60 foot flat top portion is wound, in close 
helical fashion, 300 feet of thin enamelled 
wire, one end being left open and the 
other end taken to the receiver. 

Tests are made to ascertain whether 
results are better with the receiver end 
of the main wire earthed or not. Some 
receivers function better without an earth 
connection. Ready-wound wire has been 
prepared by a manufacturer. Actuaily 
the winding amounts to about fifteen 
turns per inch of thirty enamelled wire 
round a 7/22 enamelled aerial, 36 turns 
Better insula- 


tion than enamel on the main wire world 
be an improvement. 

This scheme is mentioned with the idea 
of giving experimenters the cue to try 
methods somewhat off the ‘beaten track. 
Sometimes merely earthine the far end of 
an ordinary aerial through a variable 
high resistance has made a marked in- 
provement. Aerial peculiarities have 
to be tested to suit the location. 

Gencgral Reception. 

Selectivity aids in the reduction of 
static and interference, and sometimes 
the inclusion of a couple of Wave-traps 
in series with the aerial will improve 
matters on a bad- night; but in conjunc- 
tion with tuning the aerial and cutting 
out the high notes with a tone control, the 
interference can only be minimised. 

The noise level of the receiver itself 
is ‘a ‘big factor in DX reception, especially 
on weak signals. All possible noise should 
be eliminated by an occasional look-over, 
testing all joints, and re-soldering where 
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A scheme for reducing power interference 
picked up by the aerial. 
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necessary. Sensitivity is not much ad- 
vantage if it only accentuates the receiver 
noise. Valve noise may be kept to the 
minimum by operating the r.f. plates at 
the best operating voltage, to be found 
by experiment. Quiet working of the 
early stages is essential, because of the 
great amplification that follows, and. there 
are still designers of receivers who ad- 
voecate using a triode valve in the first 
stage. 

Correct by-passing to confine all radio 
frequency currents to their proper paths 
adds materially to the quietness and sta- 
bility of a receiver. In a superheterodyne 
too much gain mreceding the mixer will 
considerably raise the noise level of the 
receiver, 


1 kyterferenee Reducer. 


This is a scheme to reduce or eliminate 
local interference, and has the advantage 
of not requiring the erection of a special 
aerial. (see diagram on previous page). 

According to the intensity of interfer- 
ence usually experienced, a douwble lead-in 
is used for a suitable length, either part 
or the whole way up to the flat top. This 
double portion may be of twisted flex, 
or one single flex twisted round the exist- 
ing lead-in, though the double flex is best. 


(he top end of the extra lead is insulated, | 


while the other lead joins to the flat tup. 
(he twisting must continue inside the 
house right up to the transformer, where 
one lead goes to the outer end of each 
of the two primary windings. 

The transformer itself consists of two 
layers of 32 d.s.c. wire wound on a lin. 
former, 3in. long. The first layer is 156 
turns, occupying about 24 in., over which 
is a layer of paper. Then the winding 
is continued with another 156 turns, fin- 
ishing at the end svhere winding com- 
menced—this end may be the top or bot- 
tom of the coil, but the end of the last 
layer is the one to-connect to earth. The 
beginning connects to the aerial terminal 
of the receiver. 

The two primary windings consist of 
50 turns each of 28 d.s.c. wire, separated 


iby a Space of 3/16 inch. Mark this space 


and start winding ‘at the centre, finishing 
ione coil. then turn the former round and 
wvind the second, which is to run in the 
same direction as if the tyvo were in one 
continuous “winding. The two adjacent 
ends are connected together and to the 
earthing condenser. The coils are on a 
Qin. former. 

Between the two formers is an electro- 
static shield of tinfoil, three inches high. 
but short of meeting by a quarter of an 
inch. A wire is threaded through a few 
holes in the tinfoil for earthing purposes. 
Wrap a sheet of paper round the 13in. 
coil, then the tinfoil, and drop inside the 
primary former. . 

The whole idea in winding the coils is 


to make them as symmetrical as possible. 
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Each primary should be similarly disposed 
in relation to the secondary. 


Eaiithing. 


Direct earthing is sometimes specified 
in this type of apparatus for the primary 
centre-tap, shield, and one end of second- 
ary. 

In many cases it will be found better 
to earth all these through a .0005 mfd. 
variable condenser, as direct earthing may 
prove too drastic and allow no signal 
other than the local to get through. By 
earthing through a condenser, the coup- 
ling may be varied, if necessary, to suit 
‘the occasion, and usually set at an all- 
round value. 

Various combinations should be tried 
out, such as earthing the primary centres 
direct, and others through the condenser, 
and so on, and the condenser may be 
‘arranged to give a direct earth when full 
in. 

Aerial Connections. 


The actual aerial lead connects to the 
variable .0003 mfd. or other value con- 
denser to balance the circuit, and the ex- 
tra lead to the .0001 mfd. fixed condenser. 
Variable condensers used may be of the 
screw-down type for economy. 


This type of apparatus works best when 


both itself and the receiver are shielded, 
otherwise interference is picked up by the 
circuit. A distinction must also be drawn 
between interference picked up by the 
flat top of the aerial, which cannot be 
eliminated. The ignition spark of many 
motor-cars appears to come within this 
category. Carpet-sweeper and similar in- 
terference igs more easily dealt with. 


AERIALS FOR 
SHORTWAVE RECEPTION 


O matter how good the receiver, it 

should be backed up by a suitable 
aerial if optimum results are to be ob- 
tained. 

Much of the noise attributed to static 
is produced (by man-made interference 
from. power-lines, electric machinery, aad 
motor-car ignition. These noises sre 
picked up chiefly by the lead-in wire, and 
when amplified, form a disagreeable 
background that is frequently sufficient 
to render speech unintelligible. ar 

A little effort and experiment in cut- 
ting down noise may be equivalent to the 
addition of another valve to the receiver, 
or even better, because extra amplifica- 
tion of a noisy signal makes matters 
worse. : 

Although the ordinary broadcast aer: ‘al; 
60 to 100ft. long, may be used for short- 
wave reception, ‘it should not tbe taken 


for granted that it cannot be improved 
upon. 
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Experimental Aerials. 


In an endeavour to obtain good, clear 
speaker reception of all main short-wave 
broadcast stations throughout the world, 
the writer, employing a five-valve 1982 
Advance all-wave receiver, has done a 
considerable amount of experimenting 
With a view to eliminating the large 
amount of interference picked up by the 
aerial, fairly well situated in a Welling- 
ton suburb. The regular outside aerial 
used is a wire running 60 feet diagonally 
to a height of 45 feet, over an iron roof, 
but reception from this is often too noisy 
to stand high amplification, and in: place 
of it the greatest improvement and sim- 
plest construction has been obtained from 
the use of 50 feet of bell-wire running 


diagonally under the floor of the house,. 


from the receiver near the front, to the 
extreme back of the house, where the 


extra length is turned along near the 


pack wall of the house. 

The main point to observe is that the 
wire leads away from any point where 
interference may be picked up. As the 
exact disposition of the wire is probably 
immaterial, and would depend upon the 
space available, some type of zig-zag 
would suit in some cases. The wire is 
just hooked over an occasional nail driven 
into the joists. ‘When interference back- 
ground is ‘bad on the outside aerial, the 
basement aerial picks wp DJA, FYA, ete., 


in the daytime with such freedom from: 


noise that high amplification and speaker 
reception is possible, still keeping clarity 
of speech, which would be unreadable per 
medium of the outside aerial. 

The basement aerial ascends through 
a hole in the floor below the receiver, and 
is kept away from the lead-in of the 
outside aerial so that interference may 
not be picked up from it. This scheme is 


given in order to indicate one line upon. 


which experiments may be made without 
much trouble or expense, where space 
under the house will permit. 

In addition to the two aerials men- 
tioned, the writer also has four others 
handy for use as conditions require. One 
is a picture-rail aerial round 33 sides 
of the room, and this often gives better 
speaker reception than the outside aerial. 
Another consists of a wire running from 
the receiver half-way up the height of 
the room, where it branches into five 
separate strands of 30 d.¢.c, each sol- 
dered on, each strand being about 15 feet 
long. A vertical lath 2ft. Tin. long is 
fixed to the wall at the top of the narrow 
side of the room, the strands being 
stretched on nails 6 inches apart on the 
two laths. An exact duplicate of this 
aerial is fixed at right-angles on the 
adjacent wall, so that directional effects 
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may be tested, but the average experl- 
menter would not require the second. 
The sixth aerial is ‘merely a 6-foot length 
of rubber-covered wire attached to the 
wall above the receiver, the lower end 
fitted with a pin to plug into the aerial 
socket of receiver. This method of con- 
nection is adopted as the handiest for all 
the aerials. 

The fewer the valves in the receiver, 
the less can any sacrifice in signal 
strength be made, because the amplifica- 
tion is not available to make it up. Hence 
it becomes necessary to utilise an out- 
side aerial, adopting some method of re- 
ducing interference noise. One most ef- 
fective way of doing this is to have the 
flat top of the aerial as high as ‘possible, 
and shield the lead-in. 


Transpiosed Lead-ins. 


The amount of noise picked up by the 
aerial and lead-in, more particularly the 
latter, is easily demonstrated by diseon- 
necting the aerial from the receiver after 
tuning in. There will be practically no 
background noise of any obtrusive nature 
if the resistors in the circuit are in good 
order, and especially if there is an elec- 
trostatic shield between the primary and 
secondary windings of the power trans- 
former. Then when the aerial is 2on- 
nected good speech signals may be ren- 
dered unreadable by the background mush 
which is picked up locally, although this 
does not represent quite the whole of the 
noise, leaving genuine static out of the 
question. 

In suburban districts motor-cars and 
delivery vans within a mile of the re 
ceiver contribute a large portion of the 
scratchy “mush” that is heard. Though 
the contribution from each is small, yet 
the effect of dozens of ignition systems 


produces a very irritating barrage of 
noise. When a car actually passes along 


the street in which the receiver is located, 
iu different effect is noted, somewhat akin 
to the “musical patrol” effect, where the 


sound gradually rises to full intensiry. 
afterward dying down to join the aver- 
nge mush level. Vacuum cleaners and 
other electrical machines add their quota 
to the general noise, making the problem 
indeed a difficult one, and providing the 
enthusiastic listener with a broad field 
for experiment. Although definite sys- 
tems for reducing interference may be 
advanced, it is for 
to test the efficacy of more than one, and 
thus arrive at the ‘best result suited to- 
the particular location and conditions. 

It has been established that the lead-in 
picks up a great deal more of the local 
interference than the 
vided that the flat ton of the latter is not 
less than 30 feet high. The problem then 


is to contrive that the lead-in functions. 


only as a conductor or feeder ‘between 
aerial and receiver, but that in itself it 
is incapable of picking up and conveying 
signals to the receiver. There are two 
chief methods of accomplishing this—one 
is to shield the lead-in wire in a metal- 
covered tube or sleeving of suitable dia- 
meter, the metal shielding being earthed. 

The second method is to divide the 
aerial into two equal portions on the ‘L”’ 
principle, the vertical link consisting of 
a wire from each aerial, the two wires 
being spaced apart and crossed over at 
intervals, so that although they conduct 
the aerial current, each from its respec- 
tive portion of the top, the repeated trans- 
position of the wires cancels out any signal 
or noise picked up by the feeder wires. 
Thus they pass none of the interference 
to the receiver. 

Regarding the first-named system. the 
listener can do little himself, except pur- 
chase the necessary shielded cable which 
iss now:obtainable: ‘and fix’ it. in 
place according to instructions. 





rally, earthed shielding of this type ex- 
tending along the lead-in for many feet 
is certain to absorb some of the signal 
energy, though the absence of noise and 
ereater amplification possible is likely to 
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fully compensate for such loss. On fhe 
other hand, the transposed feeder method 
produces no loss in the wanted signal 
strength, and its efficiency may be just 
as great in suppressing the interference. 

The system of employing transposed or 
neutralised feeders may ‘be extended by 
having the actual aerial some distance 
away from the receiver, say on a piece of 
waste land beyond the back fence, leading 
the signals to the receiver through a trans- 
posed feeder system. 


A good system to work upon is the 
“current-fed doublet” nerial, or half-wave 
current-fed Hertz aerial with transposed 
feeders. In this system ithe total flat top 
of the aerial is a length equal to half the 
wavelength to be received, or each half 
of the top is equal to a quarter wave- 
length. 

As there will be no means of altering 
the dimensions to suit different Wwayve- 
lengths to be received, a compromise 
must be settled upon by suiting the di- 
mensions to the available space, compen- 
sating the circuit by means of a variable 
condenser as shown. 


Doublet Construction. 


The diagram shows clearly the arrange- 
ment of the two sections of the flat top, 
the best insulators to use being Pyrex. 
The usual 7/22 gauge enamelled wire 
should be used for the whole system. 

‘The spacers for the feeders are the oniy 
item requiring constructional effort, and 
will not prove a very formidable job. For 
ordinary situations the feeders should be 
transposed every three feet. with the two 
wires spaced two inches apart. Where 
the interference is very near or severe, 
the wires may ‘be only one inch apart and 
transposed every foot. Find how many 
spacers will be required, and cut them out 
of 3-ply, 34in. x 2%in. Slot them at ‘he 
corners with a saw, and remove a good 
portion of the centre—any shape of hole 
will do—to cut down dielectric losses. A 
piece of three-ply 20in. x gin. will 
into 14 spacers. 

The next process is to soak the lot in 
paraffin wax, so purchase a pound of wax 
candles, melt in a metal pie-dish on an 
asbestos mat, with the gas-stove burner 
turned very low, as precautions have to 
be taken against the melted wax catching 
fire. Now immerse in the Wwax as many 
of the spacers as can be covered, and 
hold them under with a metal rod or 
skewer, taking the bottom one to the top, 
und keeping them moving until all air- 
bubbles have come away and no more 
appear; this may take half an ‘hour. 

The spacers are all to be placed at 
equal intervals along the feeders in order 
to obtain optimum results. 

The actual Jength of each feeder wire 
should be equal to half the flat top, or a 
quarter wavelength, but they may be 
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The experimental aerial system referred to on 
the next page. 


longer if necessary, which will usually. be 
the case. 

Ordinary twisted lighting flex has been 
used by some experimenters in place of 
the transposed feeder wires as described, 
and where interference is particularly se- 
vere, might be adopted, especially for any 
indoor portion. 

The chief objection to the use of flex 
out-of-doors is that it is leaky when the 
covering is soaked with rain, and that 
even the rubber insulation soon breaks 
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down under the influences of sun and 
rain. 

A diagram shows how the two feeders 
are connected to the top and bottom of 
the short-wave primary coil, there being 


no earth connection. The coupling coil . 


may with advantage be tuned by the addi- 
tion of a small-capacity variable ¢on- 
denser, which remains untouched once it 
has ibeen tuned to the particular band be- 
ing received. At the same time it will, on 
any band, tune the feeder so that the 
voltage and current distribution may be 
as near optimum working position as 
possible, thus increasing signal level 
while the background level remains the 
same. 

Below are given several dimensions 
that are suitable, and the one adopted may 
well be that best suited to the distance 
between existing poles, or size of section 


available, bearing in mind that the total’ 


flat top length is divided exactly in the 
centre with an insulator, and that the 
down deads should, if possible, not be 
shorter than one-half of the ‘total top. 


Total Flat ° 


Metnes Ix.e. top (feet). 
80 3750 125 
a0 6000 78 
31 9670 49 
25 12,000 39 


The 50-metres dimension is one that 
adapts itself well to the average avail- 
able space, with a minimum of 89 feet 
from aerial to receiver. ‘This aerial will 
be working at optimum on its harmonic 
of 25 metres also, but it must not be as- 
sumed that in between the two waye- 
lengths mentioned there will be any seri- 
ous falling-off of collecting-power. 

In any case where two lead-in wires 
are used, the two may be balanced by 
inserting in each near the receiver a 


resistance of suitable value. each found 


by trial. Usual values are between 200 
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and 400 ohms. With this arrangement 
it is quite feasible to retain the usual 
flat-top aerial and have the transposed 
lead-in, attaching one lead-in to the aerial 
and leaving the top end of the other in- 
sulated. 

When two lead-ins are used, each must 
have a separate lightning arrester in or- 
der to comply with the regulations. 

An Experimental Aerial. 

A handy experimental aerial may be 
constructed of two paratlel wires about 
60 feet long, separated by spreaders 73in. 
long, placed every four feet. 

The spreaders are cut from jin. dowel, 
a 1-16in. hole drilled near each end, and 
then soaked in paraffin wax as described 
for the transposed feeders. 
secured to the aerial wires by separating 
the strands and passing the end of the 
spreader ‘between, securing with twine 
passed through the hole in the end of the 
spreader, and passed around a number 
of times to hold securely. Brushing duco 


. applied to the twine will prevent rotting. 


The two wires are separated at the 
top end as shown with an insulator, this 
being the method for best suspension. 
This aerial is good for either broadcast 
or short-wave, but may be suspended 
from one of the aerial poles quite inde- 
pendently of the main aerial. The two 
wires are led in through tubes or a fan- 
light, and may be connected in various 
ways as indicated in the diagram. One 
wire, or both joined at the receiver, may 
be used for regular broadcast or short- 
wave reception, though for the latter one 
of the alternative methods, discarding the 
earth connection, may be found to be an 
improvement (Nos. 4 and 5). 

When there is local interference it can 
often be much reduced by earthing one 


of the wires, receiving signals on the ° 


other with a very small decrease in vol- 
ume and good improvement in clarity. 


WHO GETS THE JOB 


Let ‘“Johnson’s” Train YOU 





Professional 


respondence Classes 





a Johnson’s Wireless and Radio College has a 
& Baath, wonderful record in 
Day, Night or Correspondence Classes for 
Certificates, 
Classes for Amateurs, Special Complete Cor- 
for Dealers and Ser- 
Special classes for Radio Service- 


training radio men. 


vicemen. 

men’s Examination. 
Mr. E. C.. -Johnson, 
particulars. 


Correspondence 


Write or ’phone to 
A.M.1.R.E., for. full 





JOHNSON’S WIRELESS & RADIO COLLEGE 


8-10 BRANDON ST.,. WELLINGTON. 


Telephone 42-468. 
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Section 3. 


HERE is much to interest enthusiasts 
who purchase or construct a short- 
wave receiver. Compared with usual 
broadcast reception range, enormous dis- 
tances of: thousands of miles are within 
easy range on short-wave, except upon 
those occasions when conditions are wun- 
kind, or seasonal variations are in 
evidence on some ranges of frequency. 
When static is raging on the broadcast 
band, and DX is impossible, to change 
over to, say, 25 metres, and obtain static- 
free reception from stations at the other 
side of the world, is one of the thrills 
experienced by the short-wave fan. é 
Signals of any frequency used for or- 
dinary transmission travel more easily in 
darkness than in daylight, though the 
higher the frequency the less it is affected 
by daylight. As a rule, it will be found 
that when reception is good over 8000 or 
10,000 miles, there is a corsiderable band 
of darkness along the route of Signals, 
although the listener may be in daylight. 
It may ‘be stated in a general way that 
short-wave reception of European stations 
in New Zealand is better during our sum- 
mer than during the winter, so that be- 
tween September and March, there is very 
fine reception of the Empire short-wave 
station at Daventry, transmitting chiefly 
London programmes. The diagram on page 
69 shows the position of the directional 
aerials, or “arrays,” as they are called, at 
Daventry. The chief point of interest is 
the fact that the array for zone 1 is 
directed about N.N.E., and not southwards. 
as might easily be assumed. 


The Vagaries of Short Waves. 


The direct path to Australia is along 
the northern coast of Norway, throug! 
Tokio, and the centre of New Guinea. 
while to New Zealand the direct path is 
almost directly over the North Pole, and 
the zone 1 transmission is a compromise 
for the two. Wecan only be sure of good 
reception of any Empire transmissions in 
New Zealand when there is a preponder- 
ance of darkness along the route. 

During thé summer months, while it is 
dark in New Zealand, the arctic circle is 
continuously dark, and though it may be 
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daylight in England, the radio waves have 
only to travel northward a little over 1000 
miles to the arctic circle, and over the 
remainder of the route there is darkness 


all the way to New Zealand. More 
favourable still, the route is over water 
almost the whole distance, which supplies 
a good reason for the 25-metre transmis- 
sion being so well received in New Zea- 
land. 

Curiously enough, to show -that no hard- 
and-fast rule may be laid down with re- 
gard to radio reception, the French sta- 
tion FYA, also on 25 metres, «is: well 
received in New Zealand at any hour of 
the day during our winter months, anil 
weakens off in October, when the Empire 
station is coming up well. This was the 
experience of the writer during the past 
twelve months. 

The continuance of daylight to a late 
hour also reduces strength of reception 
of the American short-wave transmissions 
received here late in the afternoon, on 49 
metres until about 5.30 p.m, standard 
time, and on 381 metres, closing down 
about an hour earlier. 


World-wide Entertainment Available. 


Given a path of darkness, wonderful 
reception is available from all parts of 
the world, and an exploration conducted 


per medium of the dials will frequently — 


land a prize. An important point, of 
course, is to listen for a particular station 
at a time when it is on the air, and the 


best helps for this purpose are an up-to- 


date call-bodk and a world time-chart, the 
latter to show local time at the trans- 
mitter in relation to New Zealand time. 

Good speaker reception of the Austra- 
lian short-wave stations 2ME and 3MBE is 
assured in daylight, with a good receiver, 


and a ball-by-ball description of cricket | 


test- matches in Australia is one of the 
treats sometimes put over. Powerful sta- 
tions are now operating, and may be re- 
eularly heard from many foreign countries 
such as Germany, Denmark, Italy, Japan, 
Russia, Morocco, Spain, Java, Mexico, 


France, Holland, and.many others in vari- . 


ous parts of the British Empire. 
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Listening In to the “Hams.” 


A special sphere of interest, apart from 
that already mentioned, is listening to the 
amateur transmitters, or “hams,” on the 
S0-metre band, working telephony. A 
good receiver in New Zealand, besides 
providing coverage of our own country, 
may receive Australian amateurs, and on 
good occasions, Americans on telephony. 
The “hams” transmit morse to each other 
on 80 metres, and also on 40 metres, and 
with special permission, on 20 metres. Thus 
listeners who care to develop the art of 
reading this much-used code have a 
further vast field of entertainment opened 
up to them. Amateurs on code may be 
heard from any part of the world, except 
upon occasions when conditions are ad- 
verse. 


What You Can Expect. 


(Beginners will appreciate a statement 
as to the performance of short-wave re- 
ceivers, though it must be remembered 
that care and good components go a long 
way towards’ securing the necessary 
efficiency in a home-constructed receiver. 
Detector and audio with headphones will 
give good reception of the more pow- 
erful foreign stations all over the 
world. Detector and two audio 
with headphones will have the same 


range as the previous combina- 
tion, with greater volume. With § r.f., 
detector, and audio valves, the set will 
have a greater range than with detector. 
and two audio. A four-valve set, employ- 
ing two r.f., detector, and one audio is 
ideal, but this means changing three coils 
for every band, so the more usual scheme 
is one r.f. and two audio, which makes a 
very good receiver, giving speaker recep- 
tion of distant stations when conditions 
favour. ‘With five valves, two being r.f., 
world-wide speaker reception is the rule. 

Whether the constructor prefers to em- 
ploy batteries or derive his power from 
the electric mains, is a matter of choice 
and location. Screen-grid valves should 
be used for r.f. and detector, especially as 
a triode gives very little amplification in 
short-wave r.f. stages. ‘Though plug-in 
coils are still widely used, they are bound 
to lose favour in view of the wave-chang- 
ing switches that are now appearing on 
the market. 

Freedom from background noise is best 
obtained by employing r.f. transformer 
coupling, rather than the “tuned anode” 
or impedance system, which is more 
noisy. ‘ 

The foregoing remarks refer to tuned 
radio-frequency receivers, but the super- 
heterodyne is steadily growing in favour 
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Morecroft’s ‘Principles of Radig Com- 
munication’ (Revised 1933 edition) 
(Read “‘Break-In’s’” magnificent review). 
41/6, 

Morecroft’s ‘‘Electron Tubes,” 31/6. . 

Radio Amateur Handbook (Handy’s 11th 
edition) best ever. 5/10. ; 

Radio Amateur Call Book, quarterly, 5/10. 

Cameron’s “Servicing Sound Motion Pic- 
tures Equipment,” 17/6 (all talkie opera- 
tors need it). 

“Motion Picture Projection’ and Sound 
Pictures’—Cameron and _  Rider’s dth 
edition. Over 1500 pages, 42/6. 

ane “Auto-Radio Service Manual,” 
16/-. 


““lementary Wireless Course for Begin- 
ners,” by Reyner (non-technical. easily 
followed), 5/2. 

“How to Make Money in Radio Servicing,” 
by Bouck, 2/9. 

Huund’s “High-Frequency Measurements.” 
32/6 (up-to-date work on H.F pheno- 
mena applied to measurements). 





Latest Publications by Every Overseas Mail 


NEW ARRIVALS. 


“How co Become an Amateur’ Radio 
eons by Lieut. Eddy U.S. Navy. 
3/6. ; 

“Mathematies of Radio,’ by Rider, 15/6. 

“Wireless Direction Finding. by Keen. 
26/6. 

Radio-Craft Library, 3/6 each:— 

“Home Recording and All About It.” 
“Bringing Electric Sets Up to Date.” 
“Radio Kinks and Wrinkles ”’ 
“Modern Radio Hook-ups.” 

“How to Become a Radio Serviceman.” 
“Radio Questions and Answers.’’ 
“Radio Set Analyzers.” 

“Modern Vacuum Tubes.” 

‘Point to Point Measurements.” 


ALL RADIO MAGAZINES STOCKED. 


PRICES QUO'ED LtNCLUDE POSTAGE. 
WRITE US NOW 


WE CANNO'’! UIST ALL OUR STOCKS. 
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Station 


Austraua &N.Z. 


Zone { 


SNe ca 


W. Africa pe 


Zone 4 





The arrangement of the directional transmit- 
ting arrays at Daventry. 


for short-wave reception, because of the 
many improvements recently effected in 
valves and circuits. A superhet. giving 
high gain can now be constructed with 
four valves (excluding rectifier) giving 
greater selectivity than can be expected 
from a t.r.f. receiver. With so few valves 
as four, however, the selectivity is not 
equal to that obtained with an initial 


r.f. stage and more than one intermedi-. 


ate frequency stage. Actually, argument 
is strong in favour of the r.f. stage, especi- 
ally as coil-switching may now be effected 
so easily. 


Short-wave Construetional Pointers. 


Aerials for short-wave work need to be 
fairly high, well-insulated, with no joints, 
and not more than 60 or 70 foot overall in 
length. In fact, a 40 foot aerial often 
gives best results. As for broadcast re- 
ception, the earth should be short, direct, 
of fairly heavy gauge wire, aud soldered 
to an earth pipe or other metal object 
buried several feet down in permanently 
moist earth. Incidentally, it is quite often 
found that a short-wave receiver works 
better with the earth lead removed, and 
for this reason it is always worthwhile 
when trying out a.set to detach the earth 
lead and compare results before and after. 

In short-wave sets all leads should be 
kept as Short and as direct as possible, 
and above all, connections should be well 


soldered. <A single indifferent joint in a 


short-wave receiver can utterly ruin its 


performance. It is the small points that 


make all the difference between good and 


bad reception on short waves. 


The receiver should, if possible, be built 
into a metal cabinet, or alternatively on a 
metal chassis with an aluminium sheet 
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To the ELECTRIC LAMP HOUSE, LTD., 
2%¢ Manners Street, 
. WELLINGTON, C.1. 
I enclose 1/- Postal Nete (or stamps). 
of the 1934 “Lamp House Catalogue and Radio Annual” on condition 
that you will refund my money if I am not satisfied with the book, 
and that you will allow me a Special 10 per cent. Discount on my 


| | 
[ 
first order. 
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THE “1934 
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PHS publication has 

cost too much to 
produce to send every- 
body one, so we are ask- 
ing for 1/- deposit so 
that there will be enough 
copies to go round the 
genuinely interested. In 
return we will allow you 
a@ 10 per cent. discount 
from your first order, so 
that you will get your 
1/- back if you spend 
10/-; and a further 1/- 
profit for every 10/- 
spent. 


Please send me a copy 
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DISTANCE 
LISTENING 


[® you are interested in dxing, 
or long-distance listening, 
the NEW. ZWALAND DX 
CLUB is always ready to assist 
you to identify stations, to help 
you prepare reports, to supply 
the latest information regarding 
schedules and special DX Club 
broadcasts from overseas sta- 
tions, in fact, to be of service to 
you in anything pertaining to 
DX listening. 

The Club has been in existence 
nearly 4 years, and the member- 
ship is rapidly approaching 1200, 
including over 50 overseas mem- 
bers in England, America, and 
Australia. The subscription is 
2/6, which includes a Member- 
ship Certificate and a ‘badge. 
enamelled in the Club colours. 
The Club’s official organ is the 
“N.Z. RADIO TIMES,” a 
monthly publication indispens- 


able to everybody interested in- 


radio—whether set builders, dx- 


ers, or servicemen—while New 
Zealand’s programme weekly, 


the “N.Z. RADIO RECORD,” 
devotes Sareea pages each week 
to DX news. 


The N.Z. 


DX CLUB 


Club headquarters are at Box 
1680, WELLINGTON, and the 
Seer etary is ready at all times to 
supply full information regarding 
the Club to those _ interested. 
Branches are established through- 
out New Zealand, 
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backing the front panel. Always ‘bolt any 
metal partitions together very tightly, as, 
if loose, they 
that are difficult to locate. 


When you sit down before the controls. 
of your short-wave set for the first time, 
the chances are that you will hear noth- 
ng, even though the set is in perfect work- 
ing condition. ‘This is because tuning a 
short-wave set is a totally different propo- 
sition to tuning a broadcast one. On the 
short waves, the art of tuning is one which 
takes a little time to acquire, but you will 
be more than amply repaid for your efforts 
when you master it. Always remember to 
tune slowly and listen to everything. Often 
you will be pleasantly surprised to find 
that what was at first only the faintest 
of chirps can be resolved into loud, clear 
speech and music. 

Searching on the short-wave bands 
should be done with the set just “breath- 
ing,” i.e., Just on oscillating, and for this 
reason smooth control of reaction is most 
important... In battery sets careful adjust- 
ment of the detector plate voltage and a 
little experimenting with the values of the 
grid condenser and leak will help greatly 
toward attaining this. 

With these few preliminary remarks we 
introduce readers to the short-wave ¢on- 
structional section of this year’s ‘Guide.’ 
Every set described has been soundly de- 
signed and thoroughly tested, and is cap- 
able of giving splendid results from short- 
wave stations all over the world. 





Radio Wrinkles 


One of the great objections to swinging- 
coil reaction is the fact that by this method 
the tuning is not so independent of the 
reaction setting as when a condenser is 
used for the latter. 

HR 


When a long passage or hall is not avail- 


able for an indoor aerial and it has to 
be placed in a very small room, it is gen- 
erally advisable to try the effect of dif- 
ferent positions for the wires. 

; *% hs % 

In not a few cases peculiar and very 
unpleasant ‘‘zizzes” in loudspeakers of the 
balanced armature type may be traced to 
actual vibration of the baffle board. Ssome 
of these instruments produce in themselves 
a great deal of vibration, and these vibra- 
tions are transmitted to the board. ‘The 
result is that whenever a note of the 
natural frequency of the board occurs, 
resonant effects are observed. One way of 
overcoming this difficulty is to make a 
stand for the unit and its cone and to 
place it behind the baffle so that the front 
edge of the chassis just clears it. 


can cause irritating crackles. 
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EK make no apologies for commencing 
= the short-wave section with a new 
description of a receiver described in the 
“Radio Times” some time ago—the ‘New 
Zealand Short-wave Club Two.” It ig a 
two-valve battery set employing a screen- 
grid detector and pentode output. 

The history of this little set is interest- 
ing. Originally it was specially designed 
for the Short-wave Club by Mr. Roy Clark, 
well-known as technical adviser of the 
Club, and even more widely known as 
owner and operator of amateur trans- 
mitting station ZL2ZAW. 

At the invitation of the club secretary, 
Mr. A. B. McDonagh, the set was built up 


At B+t90v A- 





in the “Radio Times” laboratory, tested 
and described in that magazine. Since then 
hundreds of these sets have been built by 
short-wave listeners and ‘‘hams’” all over 
New Zealand, and many glowing reports 
have been received on its performance. 

Only the other day a letter came to 
hand from Mr. H. Stephens, of Katanning, 
West Australia, who has built up the 
“Short-wave Club Two” and is very 
pleased with its performance. He writes: 
“Daventry has been consistently good on 
the 81 and 25 metre services, even despite 
unfavourable local conditions. Occasion- 
ally I can put the 25 metre transmission 
on the speaker.” 


Bt+135v 


The Theoretical Diagram. 


Cl=.00005 mfd. semi-variable (or 3 plate midget) ; 


C2=.00015 mfd. double 


spaced:--.G3==2-~ plate-. midgets.-C4—=-0001- mfd,+ -C5—=.00025-" mfd?. ‘C6=-5-' mfd:s 


G/==-0065" > mtd. 


(mica) ; 


€8=:00025=;-mfd.; 


C9—=.5 mfd.:  Cl0=.1°° mfd.; 


~RI=4 megs; R2=50,000 ohms potentiometer; R3=50,000: ohms; R4=400 ohms 
R5=I1meg. 
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This letter is typical of many others we 
have received since this set was first de- 
scribed. Unfortunately the issue contain- 
ing it was sold out long ago, although re- 
quests are still coming in for back copies 
It is for this reason, as well as to enable 
new readers to build up this outstanding 
short-waver, that we are now re-describ- 
ing it. 

The Circuit. 
_ . A glance at the circuit 
will reveal many excel- 
lent features. For maxi- 
mum sensitivity, the 
aerial has been coupled 
direct to the grid end of 
the secondary through a 
semi-variable three- 
plate midget condenser 
of maximum capacity 
about .00005 mfd. By 
earefully adjusting this, 
smooth oscillation and 
maximum sensitivity 
over all wave-bands can 
pe obtained. If coupling 
is too tight smooth: oscil- 
lation will not be cb- 
tained, while if it is too 
loose a certain amount 
of sensitivity will be 
lost. As a tip to those 
wishing to get maxi- 
mum strength from any 
station after it has been 
tuned it, carefully screw 
this condenser in until 
reception is loudest. Do 
not, however, screw it in 
so far that the set goes 
out of oscillation. 
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‘Left: Thistsketch shows how to'wind on the grid and 
reaction windings for each coil, and to which pins on the 
valve socket the connections are taken. Details of the 
\number of turns are given in the panel on the next page. 
Above: Dimensions for drilling the front panel are con- 


tained in this sketch. 


the main tuning condenser. This 


trimmer is a small two-plate midget, 
which can quite easily be made by taking 
vanes out of a small midget condenser. 
Reaction is controlled by varying the 
voltage on the screen of the type PM12A 


detector by means of a potentiometer R2, — 


which should be of the wire-wound type. 


Another feature is This above-chassis diagram should be studied in conjunction with 
the condenser C83 across the under-chassis sketch on the opposite page. 
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This provides a very smooth control, and 
there is no trace of ploppiness. 

Automatic bias is incorporated, the cor- 
rect bias for the pentode output valve 
being obtained by means of the voltage 
dropped through the resistor R4. For a 
two-volt pentode of the type Mullard 
PM22A, a resistance of 400 ohms is used, 
while for a four-volt pentode like the 
Philips B443, 1000 ohms is suitable. 

English valves were used in the original 
model, although the American types 232 
and 233 can be used with equal facility, 
providing certain minor alterations are 
made. In the American screen-grid valve, 
the control grid connection is at the top; 
in the English valve, this connection is 
the plate. If a 2383 output pentode is 
used, a five-pin socket will be required. A 


1000 ohm bias resistor is suitable for a. 


233 pentode. 


Bringing the Circuit Up-to-date. 


It speaks well for the design of this set 
that only a few minor alterations are 
needed to bring the set right up to the 
minute, and even these are unimportant. 
For example, it is the modern practice 
to use a battery cable rather than ter- 
minals, the various leads’ being taken 
through a bush direct to their destinations. 
Marquis low-loss ribbed coil formers can 
also be used with advantage. 





Coil Details 


Metres Grid Reaction 


10-16 
16-29 
29-52 
50-100 


Winding the Coils. 

Above are the original specifications for 
the coils, though as mentioned before, 
Marquis low-loss formers are preferable to 
home-made formers. 

The coils are all wound with 26 d.s.c. 
on lengths of former slipped over valve 
bases and glued or riveted into position. 
Two-inech lengths of former will be ample 
for each of the four coils. The method of 
winding and the connections to the various 
valve-ping are clearly shown in the sketch 
on the opposite page. 

When all the coils have been wound and 
the connections carefully checked, clean 
the legs of all the valve bases, including 
those of the valves to be used, with emery 
paper, to ensure good contact. 


Building the Set. 


The set is a very simple one to build— 
in fact, the layout and theoretical diagrams 
give one all the necessary details. How- 
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Looking at the ‘‘Shortwave Club Two’’ from underneath. 
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List. of Parts.. 





1 aluminium chassis, 11%in x ‘Tin. x 1hin., 
stamped and drilled as shown. 

ebonite panel, with 24 gauge backing 
sheet of aluminium, 12in. x Tin. 

coil formers, 4—pin bases (Marquis). 
2-plate midget condenser, about .00005 
mfd. (Radiokes). 

00015 mfd, tuning condenser, double 
spaced (Radiokes). 

3-plate semi-variable condenser, .00005 
mfd. 

50,000-ohm potentiometer (Radiokes). 


UX valve sockets; 2 wafer (Renrade) 
and 1 reversible (Marquis). 
y.f. choke, short-wave. 


audio choke (Radiokes). 
vernier tuning dial. 
knobs (Marquis). 

3pt. on/off switch, 

pair headphones (S.T.C.). 
d5-wire battery cable. 


Pee Oe et 


FIXED CONDENSERS. 


1 6001 mfd. mica (T.C.C., Standard, 
. Solar). | 

2 00025 mfd. (7.C.C.,. Standard, Solar). 
1 06 mfd. (T.C.C., Standard, Solar). 
-1..1- mfd. (T.C.C., Standard, Solar). 

2 «5 mfd, (T.C.C., Standard, Solar). 
RESISTORS. 


‘1.4090. ohm wire-wound (Radiokes). 
1 50,000 ohm carbon (Ohiohm).. 
1 l-megohm carbon (Ohiohm). 

1 4-megohm carbon: (Ohiohm), 


VALVES: 1—232, 1—233.(Radiotron, Ray- 
_theon, Sylvania, Nat. Union, Tungsol), 
or 1—A442 and 1—B443 (Philips), or 
PMIA and PM22A (Mullard). 


BATTERIES: 38—4d5v. 3? batteries 
(Full-O-Power, Hellesen’s, Columbia, 
Burgess). 

12 or 4v. 60-amp. hour accumulator 

(Hixide). 


MISCELLANEOUS: 2. grid-leak hold- 
ers (if required); 1 terminal -strip, 
ligin. x Ilin.; 9 terminals, marked 


“AY? “",?? “A—,”’ “A+,” “B—,’’ 
“B+1,” “B+2,” speaker -, 
Speaker—. (Strip and last 7 ter- 


minals not needed if battery cable is 
connected directly.) 2 spade terminals 
for’ s.g. plate and pentode aux. grid 
conns.; 14 doz, assorted nuts and bolts; 
1 doz. solder tags; coil push-back wir- 
ing; ilb. 26-d.s.c. wire. 





ever, for those .building the set-for the 
first time, we will outline the main con- 
structional points. 

When all the components are assembled, 
construction may be commenced. The 
chassis, which is of 18 gauge aluminiun, 
is 113in. long, Tin. wide, and 14in. deep. 


This provides ample room for generous 


spacing for the components. The front 
panel can be either of 3/16in. ebonite, Tin. 
by 12in., and backed with a sheet of 24 
gauge aluminium of the same dimensions, 
or the ebonite sheet can be dispensed with 
and a sheet of heavy gauge aluminium, 
say 16 gauge, can be used as a panel. 


The first task is to drill the panel -to 
take the three components mounted on it, 
i.e., the three plate vernier condenser, the 
tuning condenser, and the 50,000 ohm 
potentiometer. To do this, the panel and 
the aluminium backing sheet should be 


clamped together and the holes drilled. 


right through both at once. The mounting 
of these three components will keep the 
backing sheet in place. 


are in contact with the backing sheet, but 
the potentiometer shaft and that of the 
on/off switch should be well insulated 
from it. 

The three valve sockets should next be 
mounted, as shown in the layout diagram, 
Be careful to orientate the filament pins 


as. shown in the under-chassis diagram.. 


Nextt mount the aerial condenser, the r.f.. 
choke and the audio choke. Note particu- 
larly that the r.f. choke should be of high 
quality and designed for short-wave work, 
for a poor choke can quite easily cause 
a. serious. loss of sensitivity and stability. 
_ The under-chassis components can now 
be mounted.. The greater portion of the 
turned down back of the chassis is cut out 
(see diagram) to take the terminal strip, 
which extends. its full length. There are 
nine terminals. mounted. about 14in. apart, 
as shown in. the diagram. 


Wiring the Set. 


When everything has been mounted, the 
front panel may be bolted to the chassis 
and the wiring commenced. All leads 
through the chassis are numbered cor- 
respondingly on the above and under- 
chassis diagrams. It may be necessary to 
recess a portion of the front of the chassis 
to take the on/off switch (see diagram). 

A three-point on/off switch has been 
used,.as otherwise there would be a con- 
stant current drain from the detector tap- 
ping through resistances R2 and R3 to 
earth. The drain is very slight, but if it is 


not stopped when the set is not in opera- 


tion, inthe long run it will make an 
appreciable difference to the life of the 
“B” battery. It will be noticed from the 
circuit diagram that with the switch at 
the ‘off’? position, there is no “B” return. 

When the wiring has been completed, all 
soldered joints should be tested to see 
that they are sound. Wiring, by the way, 
is easily carried out by using push-back 
Wiring, or alternatively 18 gauge tinned 
copper wire with spaghetti sleeving as 
insulation. Do not forget .to smooth off 
all the holes drilled in the chassis, which 
may be easily done by taking a much larger 
dril] than that used to make the hole, and 
revolving it a few times in it. If this is 
not done, it is quite likely that the jagged 
edges left will tear the spaghetti sleeving 

(Continued on opposite page.) 
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The shafts. of 
the variable and midget tuning condensers. 
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ESPITE the many advantages claim- 
ed for the superhet for shortwave 
work, it is significant that most of the 
“hams” all over the world use receivers 
very similar to that about to be describ- 
ed. It employs only two valves, a 58 (or 
57) and a 56, and yet its performance 1S 
such that it has been used regularly to 
provide loudspeaker reception of the Em- 
pire short-wave station’s transmissions. 
However, it was primarily designed for 
headphone work, though the output could 
quite simply be fed through an amplifier 
such as the “1934 Crystal Amplifier’ (de- 
scribed elsewhere) to provide full dyna- 
mie speaker volume from the main short- 
wave stations. 


An Outstanding Circuit. 


Readers of the “N.Z. Radio Times” will 
notice a close resemblance in the ecireult 








ooo OOS 


(Continued from previous page.) 
and cause a short-circuit, with possible 
serious consequences. 

The set is now ready for operation. 
Connect up the aerial, earth, “A” and “B” 
batteries, and the loud-speaker, and then 
switch on. On rotating the reaction con- 
trol the set should slide. into oscillation 
smoothly. If it does not, reduce the de- 
tector voltage and try again. Also slacken 
off the aerial condenser Cl. 

When the set is oscillating smoothly, you 
can commence your search for stations. 
Keep the set just on oscillation point, 
rotate the tuning dial very slowly, and 
listen carefully for. carriers, When 2a 
carrier is heard, slacken off the reaction 
just the slightest fraction, and make final 
adjustments to the trimmer. 
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to that of the ‘Viking Short-waver,” de- 


scribed in the November, 1933, issue. 
Reaction is obtained by returning the 

cathode to a tapping on the grid coil, a 

turn or so from the earth end—a system 








Coil Specifications. 











Band: Primary: Secondary: Tap: 

80 metres 5 252 ie: 

40metres 124 3 

20 metres 3 54 3 
which gives such fine results that in 


America it has now been almost univers- 
ally adopted for sets of this type. Reac- 
tion ig controlled by a 20,000 ohm wire- 
wound potentiometer, one with a vernier 
action being preferable. The 58 igs im- 
pedance-capacity-coupled to a 56, the 
headphones being connected directly in 
the plate circuit of this valve. 


The Power Supply. 


A geparate power supply is employed, 
this being more preferable for short-wave 
work than building the power-pack into 
the receiver. The voltage requirements 
are 2.5 volts a.c. (heater current 2 amps.) 
and 250 volts “B.’” These can be taken 
from almost any broadcast set or can 
be supplied by a separate power pack such 
as that to be described at the conclusion 
of this article. 

A four wire cable is required for the 
voltage supply, which can be taken from 
various sockets of an a.c. broadcast set 
by means of another plug to fit the valve 
‘socket from which the supply is to be 
derived. There are several minor con- 
siderations which must be watched. The 
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The above-chassis layout of the ‘‘Viking Junior.’ 


necessary voltages can be derived either 
from an r.f. socket or from an i.f. valve 
| from an rf. or if. valve socket. 

If the broadcast set employs a 
58 and a 56, these two valves should be 
transferred to their correct sockets in 












the short-waver, and a supply plug with 
the appropriate number of pins plugged 
into either one of the vacant sockets. 
The voltage supply cable is wired it 
the set aS shown in the under-chasgsis dia- 
gram. A word of warning is necessary 
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This under-chassis diagram should be studied in conjunction with that shown above. 
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here. As the phones are connected direct- 
ly in the plate circuit of the 56, then if 
their insulation is defective and _ the 
chassis is touched, a nasty shock will 
probably result. For this reason, the set 
should either be switched off when the 
coils are being changed or an on/off switch 
fitted in the “B-+-” lead so that the power 
can be cut off while any adjustments are 
being made. Still another alternative is 
to fit an output filter. 


Pointers About the Circuit. 

It will-be noticed that two aerial ter- 
minals are shown, so that if desired the 
receiver can be used with a doublet an- 
tenna. However, if the ordinary single 
Wire aerial is to be used, the aerial ter- 
minal close to the back of the chassis can 
be shorted to earth, and the aerial and 
earth connections then made in the normal 
way. Because of the inclusion of a band- 
setting condenser, tuning will be found 
very simple. It will also be found that 
if three vernier dials of good quality are 
used, tuning will become much easier. A 
vernier dia] is, of course, unncessary on 
a vernier potentiometer. 

One refinement shown in the layout but 
not in the circuit diagram is a 30 ohm 
potentiometer connected across the 2.5 
volt heater supply. The moving arm is 
earthed and can be set so that the last 
vestige of hum is removed. Of course, 
this addition is not absolutely essential, 
but will be appreciated by those who pre- 
fer their sets to be completely hum-free. 
Two phone jacks are also shown in the 
lay-out diagrams, though one can be omit- 
ted if desired. 

To assist those with “Short-wave Club 
Two’ receivers who might like to try 
their skill at a.c. construction, this set 
has been built on the same chassis, Cer- 
tain minor alterations, which are appar- 
ent from the diagrams, have been made. 


DOhenry Sohenry 


230u% 


THE VIKING” POWER PACK, 
XX,TO HEATER PINS OF PLUG, 
B+,TO PLATE PIN OF PLUG. 


B-, TO GRID PIN OF 
PLUG. 





Above: The circuit of the ‘‘Viking Junior’ 
has been specially designed for shortwave 
work, and the elaborate smoothing ensures a 
smooth and hum-free “B’’ supply. Right: 
The under-chassis wiring of the pack. 



































List of Parts. 





1—Chassis, stamped and drilled accord- 
ing to sketch for “N.Z. Shortwave . 
Club Two.’’ 

I—Panel and aluminium backing sheet. 

1—3 plate variable condenser, .00005 mfd. 
approx. (Radiokes). 

1—.0001 mfd. midget condenser. 

3—Vernier dials (1 large and 2 small). 

2—Wafer type valve ;sockets, 1—6 pin, 
I—5 pin (Renrade). 

1I—Coil socket, 5-pin (Marquis). 

3—Coil formers, 5-pin {(Marquis). 

1—High impedance audio choke (Radi- 
oles). 

1—20,000 ohm potr., vernier wirewound 
(Marquis). 

1—Short-wave 'r.f. choke. - 

I—30 ohm potr., with knob (optional). 

1—58 valve shield. ; 

1—Pair headphones (S.F.C.). —__ 

CONDENSERS. \ ee ay 

2—.0001 mfd. (‘T.C.C., Standard, Solar). 

1—.00025 mfd. mica ( 

1—.01 mfd. mica ( ai ct. | ae 

1—.5 mfd. ( be sD 

1—5 mfd. dry electrolytic (T.C.C., Stan- 
dard, Sprague). 

RESISTORS. 

1—4 megohm grid leak, with mount. 

1—1 megohm resistor (Ohiohm). 

1—100,000 resistor (Ohiohm). 

1—2000 ohm resistor (Ohiohm). 


VALVES. 
1—58,;1—56, (Raytheon, Radiotron, Nat. 
Union, Sylvania, Tungsol). 


MISCELLANEOUS... 

2 phone jacks and (2 plugs; 3 terminals, 
(2 “A” and 1 “E’’); 1—4 wire cable; 2 
small bushes (for “‘A’’ terminals); 1 large 
bush (for cable); 1 coil Henley push- 
back; #4doz. solder tags; 14doz. assorted 
nuts/and ibolts; 1 grid {clip. ;Small quan- 
tities 22d.s.c., 32d.s.c, and 18 enam., for 
winding coils. 


3? 99 ). 


} ‘Building the Set: ; 

This little receiver is absurdly simple 
to build. After all the parts, including the 
chassis, have been obtained, a start can 
be made by mounting the chassis com- 
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ponents. These comprise the aerial and 
earth terminals, three valve sockets, grid 
leak clip, 80 ohm potentiometer (if one 
is used), phone-jacks, power cable bush- 
ing and high impedance audio choke, The 
primary winding of a high quality audio 
transformer can be used in place of the 
last-named component. 


The chassis should now be laid aside 
while the panel components, which com- 
prise the band-setting condenser, tuning 
condenser, 20,000 ohm wire-wound poten- 
tiometer, and on/off switch (if one is used) 
are mounted. As an aluminium backing 
sheet is used behind the panel, care 
should ‘be taken to insulate the shaft of 
the potentiometer. However, this is not 
necessary in the case of the shafts of the 
band-setting and tuning condensers, as 
these should be earthed. It will also be 
found advisable to earth the moving 
plates of these condensels separately as 
well. 

The under-chassis wiring may now be 
commenced, and when this is completed as 
far as possible the front panel can be 
bolted into position, and the rest of the 
wiring completed. 


Winding the Coils. 


Three coils in all are required. They 
are wound on Marquis eight-ribbed form- 
ers with five-pin bases. The method of 
winding. and the various connections are 
clearly shown in the accompanying 
sketch. 

All the primaries are wound with 32 
d.s.c., the secondaries for the 20 and 40- 
metre coils with 18 gauge enamelled cop- 
per wire, and the 80-metre secondary with 
22 d.s.c., close-wound. The secondary 
windings of the 20 and 40-metre coils 
should be spaced to occupy approximately 
one inch, while about iin. should be left 
between the windings on all three coils. 
The coil details are given in a separate 
panel. 

Operating the |Set. 


The main point to watch in operating 
the set is to keep the reaction control 
carefully adjusted to the point of oscilla- 
tion while searching for stations. Tune 
slowly, and do not ignore the faintest of 
“chirps,” as often with a little careful 
tuning these can be resolved into loud, 
clear signals. 


A Suitable Power-pack. 


The circuit of a power-pack specially 
designed for short-wave work is shown 


page 77. The voltage requirements 


of the “Viking” Junior are 2.5 v. a.c. (2 
amps),.and 250 volts. “B” (12:mills.). 
The lay-out of the above-chassis com- 
ponents is not important, though that 
given in the under-chassis sketch can be 
followed with advantage. An aluminium 
box should be slipped over the top of the 
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List of Parts 





1l—Aluminium chassis and cabinet, to 
dimensions shown in sketch. 

i—Power transformer. 385v./385v.;  5v. 
2 amps.; 2.5v. 8 amps, (centre-tapped) 
(Radiokes 1-2). 

3—8 mfd. wet electrolytic condensers 
(T.C.C., Sprague). 

2—30 henry smoothing chokes (Radi- 


okes 2-5). 
2—! pin valve sockets (Marquis, Ren- 
rade). 


1—80 valve (Raytheon, 
National Union, Tungsol). 
1—Length 4 wire cable. 
I—4-pin plug (Marquis). 
2—Bushes, 
i—Terminal marked “E.” 
iI—Length 3 core power flex. 
Nuts, bolts, wiring, ete. 


Radiotron, 








pack when complete, and earthed by at- 
taching an earth lead to the earth ter- 
minal bolted to the rear of the chassis. 


This pack will provide a thoroughly fil- 
tered “B” supply that in most cases will 
prove absolutely humless. However, if 
tunable hum is experienced, it can be 
eradicated by connecting a .01 mfd. fixed 
condenser from each plate of the rectifier 
to the centre-tap (or if there is no centre- 
tap, to one side) of the 5-volt 80 filament 
winding. ; 

A complete list of all the necessary 
parts to build this pack is given in this 
article. 


The method of 
winding the 
coils is clearly 
shown in this 
sketch. Only | 
three coils are | 
required, with 
two windings 
on each. The 
grid winding is 
tapped near the 
earth end to 
provide re- 
action, which 
is obtained by 
electron coupl- 
ing within the | 
detector valve. 
This method 
of obtaining 
reaction, which 
has been devel- 
oped only re- 
cently, is very 
efficient, and 
enables velvet- 
smooth control 
of feed-back to 
be obtained. 
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HIS receiver is simple to construct, can tion when conditions are at all favourable. 
be operated economically from dry Ganging of the condensers is simplified 
cells, will give world-wide reception on by the use of a trimmer across the r.f, 
‘phones, and is capable of speaker recep- portion. The capacity of the condensers 
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OA+ 2v 
OB+ |135v 
O C—3vV. min. 
50,000 50/000 
Potr. O'C—13 Sv. 





Above: A plan view of the ‘“‘Europe Three’ chassis. Below: The circuit diagram. 
The tuning condensers are ganged, thus making the set a simple one to operate. 
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Battery 
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Trimmer 


Reaction 
Insulate Shaft 


Part of Side 
Bent out 


The under-chassis plan, showing the wiring. 


shown is .00035 mfd., and in series with 
each is a mica fixed..00025 mfd. condenser, 
which reduces the value to .00014 mfd. 
However, if a ganged pair of .00015 mfd. 
condensers can be obtained, the series 
condenser will not be required. Another 
good alternative is to break out an equal 
number of moving plates from each con- 


Detector Loils 


Looking inta Formers 
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denser, leaving the capacity of each about 


.00015 mfd., thus dispensing with the 


series condensers. With eight moving 
plates, four left in will give .000175 mfd., 
and three left in will give .000138 mfd.— 
a good value. Hither will suit the coils, 
which though designed for .00015 mfd. 
condensers, have an appreciable overlap. 


The Coils. 


Ribbed formers (Marquis type) are 
suitable for the coils, the removable base 
being very convenient when making con- 
nections to the prongs. These formers 
will take a broadcast winding of 200 turns 
of 84 enamelled for a .00015 mfd. con- 
denser, or 120 turns of 32 d.s.c. ‘for a 
.00085 mfd. condenser. For .00015 mfd 
condensers, the coils should be tapped 
half-way, and the grid lead from the prong 
provided with a small clip to attach to the 
top of the coil or to the tap. ‘The latter 
permits reception of the lower wavelength 
stations. About 30 primary turns, wound 
on match-sticks placed over the secondary, 
and 25 tickler turns, are suitable for 
broadcast band reception. 

All earthing is to one point—which may 
be one of the holding screws for the con- 
(lensers—and this point is also connected 
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by 2 copper wire soldered directly to the 
earth socket mounted on the side of the 
chassis. 

R.f. transformer coupling is used, and 
is well suited to ganged condensers. A 
250,000 ohm plate resistor is shown, but 
if desired, an audio choke of not less than 
300 henrys may be substituted to allow 
of higher voltage on the detector plate. It 
must be mentioned that on this type of 








set the choke feed sometimes gives rise_ 


to a howl, but this can be suppressed by 
placing a high resistance across the choke. 
However, the 250,000 ohm resistor is safe 
and sure. Most of the small components 
are supported by their own wires. The 
battery wires may be close against the 
chassis, but the leads (marked with a 
dlouble stroke) which carry r.f. should 
be kept well away from the metal chassis. 


An output transformer is advisable, but 
not indispensable. The leads marked 
“O.P.” connect to the primary of an out- 
put transformer and the secondary con- 
nects to the ’phones, for which a jack, sot 
shown, may be placed in a hole in the 
side of the chassis. If no output trans- 
former is used, the leads marked “O.P.” 
go direct to the jack. There is room 
on the chassis for an output transformer, 
but a more compact method is to fix ii 
under the chassis. If a correctly-matched 
permanent magnet dynamic speaker is 
used, no output transformer will be neces- 
sary. 


A 23in. can is placed over each coil, and 
should be easy-fitting. 


The Voltage Supply. 


The filaments require two volts, from a 
small accumulator, or two dry cells, with 
a resistance of 2.6 ohms in series. This 
may be obtained from a 10-ohm rheostai, 
with one-quarter of the resistance in. AS 
the cells age, this may be reduced to main- 





List of Parts. 





1 chassis, stamped as shown, 92in. x 6in. 
x 2din. 

2-gang variable condenser, with dial 
(see text) (Radiokes). 

1 3-plate midget trimmer, 
(Radiokes). 

8 ribbed coil formers, 4—4-pin, 4—6-pin, 
with bases. (Marquis.) 

4 wafer-type valve sockets, 
5-pin |(Renrade). 

2 reversible type valve sockets (for 
coils), 1—4-pin, 1—6-pin (Marquis). 

2 coil shields (see text). 

2 walve shields, type 32. 

1 short-wave r.f. choke (Lotus). 

1 phone jack and plug.’ 

1 pair headphones (S.T.C.) or permanent 
magnet dynamic speaker (Amplion, 
Jensen, Magnavox). 

1 output transformer, if required (see 

text). 

50,000-ohm wire-wound vernier poten- 

tiometers, with knobs (Marquis). 


RESISTORS. 

1 G6-megohm carbon (Ohiohm). 
500,000-ohm carbon (Ohiohm). 
250,000-ohm carbon (Ohiohm). 
50,000-ohm carbon (Ohiohm). 
25,000-ohm carbon (Ohiohm). 
1 5000-ohm carbon (Ohiohm). 


) FIXED CONDENSERS. 
—2-mfd. fixed condenser (T.C.C., Stan- 
dard, or Solar). 


with knob 


2—4-pin, 2 


w 


a ed 


4 .01l-mfd. fixed condensers CEIC:GE 
Standard, or Solar). 

2 .00025-mfd. mica fixed condensers 
(T.C.C., Standard, or Solar). 

1 .0002-mfd. mica fixed condenser 
(T.C.C., Standard, or Solar). 

1 .0001-mfd. mica, fixed condenser 
(T.C.C., Standard, or Solar). 

VALVES. 


1—34; 1—32; 1—33 (Raytheon, Radiotron, 
Sylvania, Nat. Union, Tungsol). 

BATTERIES. 

I—2v. 60 amp. hr. accumulator (Exide). 

3 45-volt “B” batteries (Full-O-Power, 
Hellesen’s, Columbia, Burgess). 

1 18-volt “C” battery (Full-O-Power, 
Hellesen’s, Columbia, Burgess). 


MISCELLANEOUS. 
Aerial socket (insulated) and 2 plugs; 


earth socket; 1 coil, Henley push-back; 
5-wire battery cable, and 5-pin plug; 
2 doz. assorted nuts and bolts; solder 
tags; 2 grid clips; small quantities of 
assorted gauges wire for winding coils. 





tain full voltage. The three valves take 
a total current of .388 amp. 

The “B” supply is provided by three 
45-volt blocks to give 135 volts, but if the 
detector plate is fed through a resistance, 
150 volts will be better. <A 15-volt ‘C” 
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block will provide the necessary 13.5 volts 
pias for the 33 and —= ‘volts for the 34. 
If a Mullard PM22A pentode is substituted 
for the 38, the bias required will be only 
—4.5 volts, while the plate and auxiliary 
grid currents will be appreciably lighter 

The .01 mfd. blocking condenser between 
the filament end of r.f. secondary coil and 
earth is necessary to avoid shorting the 
“O” battery. 


Winding the S.W. Coils. 


Detector primaries are wound over sec- 
ondaries on eight match sticks glued over 
the secondary, the bottom turn of the 
primary to be level with the bottom of 
the secondary. For these and the ticklers, 


36 gauge wire is suitable, and for all other 


Windings, 24 or 26 d.s.c. Ticklers are. 


spaced 1/Sin to 3/16in. below. secondaries 
—a slight adjustment may be made by 
sliding the winding up or down, cementing 
when o.k. 

Connect together “A—,” “B—’ and 
“Gt” at the battery terminals, taking the 
common lead to the ‘‘A—” pin of the bat- 
tery cable plug. ‘The other poles of the 
battery connect to their respective cables 
attached to the pins of the battery plug. 


If either of the tuning condensers proves 
noisy in operation, insulate the fixing bush 
from the panel, and connect direct to the 
earthing-point only. 
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Section 4. 


WITH THE 
EXPERIMENTER 


AAGCOMPLEPE 
AERIAL TUNER 


ANY DX enthusiasts have proved to 
themselves the advantages of tuning 
the aerial, especially when searching for 
weak signals. ‘Since the last ‘Guide’ was 
issued, the turer has been the subject ot 
much experimenting. Various ideas have 
been tried out, and the circuit has been 
reduced to the entail minimum of labour 
and expense, combined with full efficiency. 
The shorter wavelengths on the broad- 
cast band are approaching the fundament- 
al wavelength of the aerial, Which may be 
in the vicinity of 100 metres. Near this 
wavelength there is no necessity for tun- 
ing. 

That being so, it was found best to 
provide a special coil to cover properly 
the lower half of the band, rather than 
utilise the lowest reading on the large 
coil, which does not properly cover the 
lower. part of the band. For this reason 
a special coil is provided for wavelengths 
below about 800 metres (1000 k.c.). This 
coil overlaps the large coil, which tunes 
down to about 250 metres. 

The high wavelength coil (A), however, 
will be found to increase volume at any 
setting of the condenser, but particularly 
on the upper portion. 


Short-wave enthusiasts will include the 
small coil “C,” which has been found to 
suit any band. It consists of 14 turns of 
22 d.c.c. on a small former 7/Sin. diameter 
by 1jin. long. ‘This may, be made by rol- 
ling up a strip of brown or manilla paper 
on a #in. cylinder. 

Provision is also made for connecting 
only the condenser in series for use when 
occasion suits. 


Construction. 


A convenient size for the baseboard is 
Vin. wide by 54in. deep. A panel of 


_ebonite or 3-ply, the same size, will also 


be- required. Coil “A” is a 24in., former 
44in. long, wound with 185 turns of 24 
.s.c., giving an inductance of 600 micro- 
henrys. Length of winding, 34in. 











Coil: “B”° consists.. of 56. ‘turns. of 20 
d.e.c. on a 3in. former 34in. long, the 
winding length being 2 5-8in. This is as 
actually constructed with a coil that was 
on hand, but actual switch-over tests of 
smaller coils showed that any difference 
was inappreciable, so long as the gauge 
of wire was not unduly small. 

Alternatives for this coil are 75 turns of 
24 d.s.c. with winding length’ 2in.; 80 
turns 26 d.c.e@. with winding length 2{in., 


A of © Set 


Complete Aertal Tuner 
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or 70 turns 26 d.s.c. with winding length 
1sin. These are ali on a 2in, former. 
The inductance is 180 microhenrys. 

Three sockets, or four to include the 
short-wave coil, are provided on a strip 
of ebonite about 3in. x 1liin. Behind this 
a rectangular space may be cut in the 
left-hand edge of the panel to clear the 
back of the sockets. No. 1 socket con- 
nects to the top of the high broadcast 
coil, and. No. 2 to the low, 3 to the short- 
wave coil, and 4 direct to the fixed plates 
of condenser. The end of the aerial is 
fitted with a pin to plug into the required 
socket. 


The .0005 mfd. condenser may be of 


' any make, and a plain dial is all that is 


necessary. 

Glue the coil formers direct to the base. 
or to a cirele of cardboard with a central 
hole for screwing down. 


The top of each coil is connected to its 
respective socket, and the bottom to the 
condenser fixed plates. The moving plates 
terminal of the condenser is fitted with a 
short output lead to connect to the aerial 
terminal of the receiver. 

In use, turn the condenser to what is 
likely to be the approximate setting, tune 
the receiver, and then correct the aeria! 
tuning. 










CONSTRUCTORS | 


You. NEED a 
‘Radio Times” 


“RESISTOR 
INDICATOR 
CLOCK” 


The value of any colour 
coded resistor can be deter- 
mined at a glance, and con- 
versely, the coding of a 
wanted resistor can be read 
off instantly; it saves time and 
ensures accuracy. Printed 
on durable white-lined straw- 
board and securely riveted. 


Price 1/-, including packing 
and postage, from Box 1680, 
Wellington. 


The coils specified are most suitable for 
use with un-ganged tuning condensers. 


THE AUDIO 
TRANSFORMER 


LTHOUGH resistance capacity coup- 

ling is highly suitable to follow a 
sereen-grid detector, the high amplifying 
properties of the audio transformer still 
keep it in high favour in amplifiers re- 
quiring a second audio stage, or where a 
triode is used as detector. 


Resistance coupling has the disadvan- 
tage of limiting plate current on account 
of the high resistance necessary in the 
plate circuit, so that it is now becoming 
more frequent to substitute a high imped- 
ance choke for the resistance in circuits 
where a transformer cannot be used. The 
only objection to a choke is its expense. 
Unless the impedance is high, low note 
amplification will be lost. 


Quality of reproduction may be consid- 
erably enhanced by the correct use of the 
audio transformer, and this article is pre- 
sented with the idea of showing clearly 
the several alternative methods available. 


Firstly, when purchasing a transformer, 
it is wise to secure as good an instru- 
ment as the purse will allow, because a 
high-grade make will help considerably 
toward good reproduction. But whatever 
the price paid, a suitable circuit arrange- 
ment is still necessary. In good ampli- 
fiers with a high-grade transformer, it is 
usual to help quality as much as possible 
by arranging that the plate current of 
the previous valve does not pass through 
the transformer primary, but is “parallel- 
fed,” as will be shown later. 


If this system improves the perform- 


ance of a high-grade instrument, it must 
actually be of greater benefit to one of 
less pretentious construction, and which 
has a core of much smaller dimensions, 
land upon which therefore a few milliam- 
peres of plate current would have a very 
detrimental effect. Of course, when the 
transformer follows a detector taking 
about .5 m.a., direct feed is permissible. 

The (better a transformer, the more 
turns of wire-will there be in the prim- 
ury Winding, and this, with increased 
cross-section of the core, provides the only 
safeguard ‘against loss -f amplification of 
the deep musical notes. Now a high-grade 
primary may have an inductance of 200 
lhenrys when parallel-fed, and a low-priced 
transformer primary might have an in- 
ductance of only 34 henrys under the 
same conditions. With 3 m.a. of plate 
current flowing through the primaries, 
the inductance would fall to 80 and 24 
henrys respectively, and with these two 
values of inductance, the reproduction of 
deep notes would be very different, yet 
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the values given for the cheap trans- 
former do not represent the lowest quality 
of component obtainable. 

It is not only in the inductance of the 
primary winding that the high-grade in- 


1000 2000 40006000 8000 


300 500 
CYCLES 





strument scores: “magnetic leakage’ and 
‘“self-capacity” are two unwanted factors 
that must be kept down if high notes are 
to be reproduced without distortion and 
with good amplification. In the high- 


grade instrument these two factors are: 


reduced iby dividing the primary into an 
inner and outer section with the secondary 
in between, and by providing air-space 


- between windings and sections by putting 


them on speciajlly designed 
frames. 

Amplification by a good instrument is 
fairly even throughout the musical scale, 
but with the low-priced instrument, falls 
off at the extremes, particularly the bass, 
as will be seen from the accompany:ng 
typical curves. The solid line shows the 
even amplification of a good component, 
down as low as 382 cycles, and this is 
chiefly on account of the high inductance 
primary. The dotted line shows the weak- 
ness of the cheap instrument at the low 
frequencies. There is very little amplifi- 
cation ‘below 100 cycles, with a rising char- 
acteristic to an unwanted ‘peak’ at 6000 
eycles, which imparts a high-pitched 
resonance to the music, emphasising the 
high notes in an undesirable way, especi- 
ally when a pentode is employed as the 
output valve. 


skeleton 


Transformer Cores. 


Most transformers have a core ‘built up 
of stalloy stampings, with a full inch 
cross-section for high quality. ‘Another 
core material has been produced by mix- 
ing nickel and traces of other metals with 
the iron, giving a material with much 
greater magnetic “permeability,” thus 
permitting a greater inductance to be ob- 
tained with fewer primary turns and a 
smaller core than in the usual type. This 
produces a more compact transformer for 
equal performance, but on account of the 
ease with which the core is magnetically 
“saturated” iby direct current, it becomes 
imperative to parallel-feed this type of 
transformer in any circuit in which it 


may be used. 


Parallel-feed Circuits. 


The principle of allowing only the sig- 
nal impulses to pass through the trans- 
former primary winding is shown in its 
simplest form in figure 1, the plate of 





the first valve receiving its current 
through the resistance R1, for which a 
usual value is 30,000 to 40, 000 ohms. This 
value must not be too high, or, in the 


case of a second audio stage particularly, 


the plate would be “starved,” with con- 
sequent detrimental effect upon reproduc- 
tion. Yet it must not be too low, or am- 
plification will be reduced, and low notes 
will be weakened. 

The coupling condenser “C” plays an 
important part in connection with the 
amplification of the lower musical fre- 
quencies, and its value must be selected 
to resonate with the transformer primary 
just below the lowest frequency which it 
is desired shall have full amplification ; 
that is, of course, provided that the trans- 
former primary ‘thas an impedance suf- 
ficiently high to meet the demand. A 
matching table for coupling condensers 
will be found under *‘Parallel-fed Trans- 
formers” in the ‘“‘Facts’” Section 

In a.c. receivers the equivalent of grid 
bias is usually obtained by placing a 
resistor in the cathode, across which is 
‘a by-pass condenser. one side of it being 
connected directly to earth. A better 
method of connection for any type of inter- 
valve coupling, except auto-transformer, 
is as Fig. 2, where it will be seen that the 
condenser, for which 1 mfd. is ample 


RI 7 | 
B t+ 
= or G.B.- 


Qo 
° 
° 
° 
2 








N.Z. RADIC GUIDE 


capacity, is now connected to the trans- 
former secondary, and to earth through a 
resistance of not less than 100,000 ohms. 
By this means correct de-coupling is pro- 
vided, so there can be no loss of quality. 


Auto-Coupling. 


- While still retaining the parallel-feed 
features, the two ‘windings of a trans- 
former may be connected together in such 
a way that more than the nominal step- 
up ratio is produced. ‘This method is 
known as ‘“auto-coupling,” and consists 
of connecting one end of the secondary 
to one end of the primary winding, and 
the other end to the grid of the next 
valve (Fig. 3). 

In this way both the primary and sec- 
ondary voltages are applied to the erid, 
and the primary voltage represents the 
increase in amplification or step-up over 
the normal method of connection. There 
is one precaution that must be observed 
in connection with the cathode by-pass 
condenser, which must be connected as 
shown in the diagram. This should have 
a capacity of 25-50 mfd., which can be con- 
yeniently provided by an electrolytic low- 
voltage type. 

The above points regarding bias do not, 
of course, apply to battery-fed receivers. 
Note that the primary is connected to the 
bias battery negative in battery sets, and 
to earth (cathode) in a.c. sets. 

The auto-coupling system of connection 
produces a flatter amplification curve 
than the usual plan, and adds 1 to the 
ratio value, that is, an ordinary trans- 
former rated at 3 to 1 gives 4 to 1 ratio 
when auto-coupled. 


Volume Control. 


Although it is best to have the main 
volume control in the r.f. stages, there 
may be conditions when one is required 
in the audio side, as in the case of a 
separate amplifier. In such case the 
arrangement shown in Fig. 4 is recom- 
mended because it has none of the detri- 
mental effects upon quality that arise 
from some other arrangements. 

A 50,000 ohm potentiometer is connected 
between the coupling condenser and “B-++” 
end of the transformer primary, while 
the plate terminal of the transformer 
primary is connected to the arm. Decrease 
of gain would be accompanied by a con- 
siderable alteration in the reactance of 
the coupling condenser were it not for 
the fact that the resistance is increasing 
on the condenser side, and tends to bal- 
ance out changes in reactance due to the 
attenuation of frequencies. 
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TUNING COIL 
CONSTRUCTION 


PYERY experimenter finds himself some 
time or other in need of special coils 
which have to be constructed to suit the 
task in hand. Probably he has some 
former tubing, but the vexed question is 
“how many turns?’ to suit a particular 
variable condenser that may also ‘be on 
hand. 
Perhaps 
capacity is 


the most popular condenser 
.0005 mfd, because it 


covers the required range with more com- — 


pact coils than do the smaller capacities. 
In spite of this, the .00035 mfd. is quite 
a useful condenser to have on hand, and 
does not mean a great many more turns 
on the coil. 

The inductance of a coil is measured 
in “microhenrys,’”’ and for a given con- 
denser capacity to cover the full broadcast 
band from 200 metres (1500 kilocycles) 
up to 556 metres (540 kilocycles) the coil 
must have a certain inductance, other- 
wise the band will not be covered. For a 
.0005 mfd. condenser the inductance must 


‘be 175 microhenrys and for a .00085 mfd. 


condenser, 250 microhenrys. 

Having given this preliminary explana- 
tion, it is now possible to explain clearly 
the use of the “Solenoid Construction 
Chart” at the end of the book. Once the 
use of this is learnt, coil problems can 
be quickly solved. 


Using the Chart. 


Suppose we ‘have on hand a .00035 mfd. 
condenser and a 2-inch former, and wish 
to construct a coil to cover the broadcast 
band. Start at column G. Place a ruler 


on .00035 mfd., across to 250 microhenrys .- 


in column H, which shows in column F 
that it will tune to 560 metres. 


the inductance of the coil is shown to be 
300 microhenrys. Now to proceed with 
the 250 mch. coil. Hold a pin at 250 and 


bring the ruler round to join it to “2- 


inches” in column A, the diameter of the 
former. ‘Now place the pin against. the 
ruler where it crosses the “base line.” 
Now we are in a position to choose any 
gauge of wire to be purchased, or that may 
be on hand. ‘Swinging round to 26 d.c.c. 
100 turns is indicated, having a winding 
length of 2% inches. But there may be 
some 80 gauge double silk-covered on 
hand, so swing the ruler round on the 
pin to 30 d.s.c. and we see that 73 turns 
will serve, ‘having a winding length of 
1g inch. The turns and winding length 
for any wire may be found by simply 
swinging the ruler round against the pin. 
When the required inductance is known, 
start at column EH, say 175 mch., to 14 inch 
former; now the pin will be in ‘a different 
position on the ‘base line, and we find that 


Or, IL 
we wish to tune to 600 metres maximum, 
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70 turns of 32 gauge enamelled will give 
us the required coil. 

iNow suppose we wish to find the induc- 
tance of an existing coil which has 8&0 
turns of 24 d.s.c. with a winding length 
of 24in. on a 2in. former. Place the ruler 
across 24 d.s.c. in column B ‘and 80 in 
column 'C. Now place the pin against the 
ruler on the base line, swing round to 2in. 
former, which leads to 200 microhenrys. 
By placing a pin there, we can see what 
is the maximum wavelength with a given 
condenser. 

The minimum wavelength with either 
condenser mentioned will be just under 
200 metres (1500 k.c.) provided that there 
is not excessive unwanted capacity in the 


circuit, and that the coils used are a rea- - 


sonable shape—not too long in proportion 
to the diameter. Try ‘to keep the wind- 
ing length not more than one and a half 
times the diameter of the coil, because the 
nearer the winding length and diameter 
are to being equal, the better is the coil 
proportion. Badly proportioned coils are 


produced by using too heavy a gauge of 


wire on a small diameter of former. Use 
no heavier than 24 gauge on a 2-inch; or 
30 gauge on a 13-inch former; much thin- 
ner gauges will give good results. 


‘A Compact. Broadeast Coil. 


A really compact, yet efficient broadcast 
coil can be wound on a paper tube 3in. 
long, 13-16in. diameter, and wound to a 
a length of 2% inches with 40 d.s.c. wire. 
The tickler is wound at the earth end of 
a paper tube the same length and 9-16in. 
diameter, placed inside the main coil. The 
primary is wound on a strip of paper over 
the earth end of secondary. ‘The whole 
is shielded in an aluminium shaving-soap 
container, and makes a neat component 
suitable for a portable or other receiver. 
Using a .00015 mfd. condenser, this coil 
does not cover the band below 2380 metres 
(1250 k.c.), but with a .00085 mfd. would 
cover it completely. 


‘Double-silk insulation makes the best 
coil, because of the slight spacing afforded, 
and the fact that silk is a good: dielectric. 
The word “best” is used in the sense that 


a little more amplification is provided by 
such a coil compared with enamelled in- 
sulation. 

‘Another use for the ‘chart is that of 
finding the minimum tuning for any par- 
ticular coil and condenser. In this case 
we are up against a somewhat variable 
factor—the canacity of the circuit itself, 
apart from the minimum capacity of the 
condenser. In a low-loss short-wave cir- 
cuit that is carefully designed and con- 
structed, the total minimum capacity of 
condenser and circuit may be as low as 
.000005 mfd., but in some receivers may be 
as high as .00004 mfd. 

We can take .00003 mfd. as a working 
basis, and mark this on line G of the chart 
as the minimum for any circuit. By 
placing a ruler from this point to the 
known inductance ‘of the coil in micro- 
henry, the lowest tuning point is shown 
on line F, but if the capacity of the cir- 
‘cuit is high, the tuning will not tbe quite 
so low as indicated. 


All-Wave Broadeast Coils. 

Owners of short-wave receivers often 
wish to consitruct broadcast coils to plug 
in, and are confronted with the difficuity 
of tuning-in broadcast band stations with 
the small capacity condensers usually 
found in a short-wave set, sometimes of 
.00005 mfd. capacity. 

In these circumstances the procedure 
tis to construct a lin. coil by slipping ‘a 
former over a valve base, and to provide 
for tapping the coil near the centre, or 
fn two places for a .00005 mfd. condenser, 
securing to the top of the coil a small piece 
of ebonite containing one socket connected 
to the ton of the coil and one or _ two 
others connected to the taps. A flexible 
wwire comes up from the grid pin connec- 
ition, terminating in a split-pin which may 
be inserted in one of the sockets. | Con- 
mection to the top of the coil gives the 
high wavelengths, and to a tap, the lower 
portion of the broadcast band. 

Reference to the chart shows that ‘to 
reach 550 metres (445 k.c.) with a .00005: 
mfd. condenser, a coil of 1750 mech. is ne- 
'cessary, and that this will tune down +o 
about 440 metres (680 k.c.); to tune to 
450 metres (655 k.c.) an inductance of 


1200 mch. is required, with a minimum of | 


350 metres (875 ‘k.c.) ; to tune to 360 metres 
‘an inductance of 760 mch. is required, and 
‘so on. Finding the number of turns to 


‘vive these inductances, taps are required - 


fat 250, 170, 110 and with the top, 300, 4 
‘sockets are required. 

Only 86 gauge enamelled wire is suit- 
luble for this coil, the winding length be- 
ing 23 inches. Over this, space must ‘be 
‘allowed for a tickler, unless placed inside 
‘the coil. This is an extreme case, but 
shows how the difficulty may be overcome 
—it is much easier to change taps than 
to change coils. . With the more usual 
.00015 mfd. condenser, 82 d.s.c. wire is 
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recommended for a coil of 570 mch., tun- 
‘ing from 550 down to 230 metres, and, 
with a tap at 80 turns, from 3800 down to 
about 130 metres. Total turns, 180 on 
Jiin. former, winding length 2zin. 


A BRIEF REVIEW 
OF TELEVISION 


ADIO enthusiasts are awaiting the 
time when television will become a 
part of their radio activities, but at the 
present time the best counsel is ‘wait and 
see,” ‘because new developments appear 
to be very near at hand. 

Transition from the mechanical method 
of scanning, which employs a revolving 
-seanning-dise, to the electrical method. 
employing a cathode ray tube or similar de- 
vice, is almost certain to come, as it ap- 
pears extremely likely that greater per- 
fection will ultimately be attained by the 
latter method. At present tthe size of 
picture received is more limited by the 
cathode ray tube method than by the scan- 
ning-dise, but it appears reasonable to sup- 
pose that this difficulty will be shortly 
overcome. 

One of the most promising announce- 
ments during the past year was the arrival 
of the “iconoscope” or artificial eye, pro- 
duced by Dr. Zworykin and his staff after 
ten years’ research. ‘Briefly, it is a vacuum 
tube with a photo-sensitive surface scan- 
ned by a cathode-ray beam which serves 
as an inertia-less commutator, permitting 
high output with a sensitivity equalling 
that of a moving-picture film. 

In the tube is a 4 x 5in. mica sheet con- 
taining three million cells which are the 
main feature of the device, and which 
turn the light impulses into electrical 
energy. which is received in the usual way 
and translated into light impulses by the 
eathode-ray tube of the kinescope, also 
developed by tthe same inventor. The 
fact that the eye cells “store” the light 
impulses for an appreciable fraction of 
time gives an output many thousands of 
times greater than that obtained by the 
brief duration of a “‘scan,” and thus ampli- 
fication becomes a simpler problem. 

An ordinary cinema lens concentrates 
the picture upon the iconoscope. ‘Trans- 
mitted detail is at presenit equivalent to 
250 lines per inch. In the narrow part Of 
the tube a cathode ray gun throws a 
stream of electrons toward the plate of 
‘cells, and as ithe back of the plate is made 
conductive by a coating of metal, each 
cell acts as a small condenser, the charges 
varying with the brightness of the image 
thrown upon them ‘by the lens. The elec- 
tron stream is deflected from side to side 
by exterior deflecting coils, and its vary- 
ing discharge effect upon the cells is re- 
ceived upon a fluorescent screen across 
which a cathode beam is also moving and 


88 


which is modulated by the discharge cur- 
rents. 


Of great assistance tto television is a 


powerful source of illumination, especially 
where mechanical methods are concerned. 
and thus the contribution of A. Sanabria, 
a (Chicago experimenter, is of especial 
value. He designed a carbon-dioxide arc 
lamp of great power, enabling him to pro- 
duce “‘secanned” ‘pictures five feet high on 
a translucent screen. 


Mechanical scanning is now very fre- 


quently carried out by numerous small 
mirrors set round a revolving wheel, or 
sometimes in spiral formation to give sur- 
face coverage. The inventor of the latter 
device, a Hungarian, has also discovered 
that a zine sulphide crystal used! in a 
television receiver is capable of much 
higher modulation efficiency than any pre- 
viously used, and thus allows of a much 
larger image lbeing projected from the 
scanning mechanism. 

In \Germany the ‘‘intermediate film” pro- 
cess has been improved, so that the scene 
to be televised is photographed: on a con- 
tinuous band of film which is exposed, de- 
veloped, and in less than ten seconds after 
exposure, still wet, passes ithe scanning 
dise. After this the picture is removed, 
the film resensitised and dried, ready 
to pass once more through the camera. 
The same apparatus may ‘be used to re: 
ceive television from a distance, first reg- 
istering the picture on the film, after which 
it passes through a'special projector which 
shows the film as a positive, enlarging on 
the screen to 12 x 9 feet. 

In England tthe B.B.C. has been trans- 
mitting television experimentally for 
some time under a contract with the Baird 
Company, which expires this year. How- 
ever, as the B.B/C. is highly interested in 
television development, no doubt a further 
contract of some kind will be made. 

The ‘German post-office transmits a re- 
eular experimental television service of 
scanned pictures on ultra-short waves. 

It ‘is possible that 50 cycles may ‘be 
adopted as a standard synchronising fre- 
quency, so that where the electric mains 
are all frequency-controlled, as in the Hing- 
lish “grid” system, the problem of syn- 
chronism will be ‘simplified. 


A SIMPLE POWER- 
SUPPLY UNIT 


HIS is a handy power-supply. unit that 
will serve the experimenter for any 
ordinary type of a.c. receiver up to six or 


seven valves if the transformer is equip- - 


ped with the necessary a.c. filament wind- 
ings. It is assumed that a small dynamic 
speaker is to be used, having a field wind- 
ing of 2500 ohms resistance, which is con- 
nected up to serve as the smoothing-choke. 
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The completed 
power-pack. 


As there will be a drop of about 100 
volts in the speaker, the transformer 
should be capable of delivering not less 
than 360 volts from each side of the high 
voltage winding. The transformer shown 
is the small above-chassis mounting type, 
but any make of transformer may be used. 

A transformer with an_ electrostatic 
shield ‘between primary and secondaries 
should be procured if possible, especially 
if short-wave reception is contemplated, 


4 


because this arrangement prevents noise 


entering via the power-lines. 

Two electrolytic condensers of 8 mfd. 
capacity are required, and care must be 
taken that the positive or red pole of 
each is connected as shown to the “B--” 
side. Some of these condensers requize 
insulating from the chassis with a strip 
of ebonite, but this depends upon the make. 
Usually the condenser can be screwed di- 
rectly to the chassis, as the centre termin- 
al is th2 positive pole. 

A separate d-volt winding is used for 
the 80 filament. One side of this winding 
is connected to one of the speaker field 
banana sockets and to + of one of the 
condensers. The two thin prongs of the 
SO are connected to the high voltage sec- 
ondary leads from the transformer,: and 
the h.v. centre-tap is connected ito the chas- 
sis. 

Tor a small receiver of, say, three 
valves, the power-supply would answer 
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‘List of Parts 


Aluminium chassis, 8in, x Gin, x 2in. 

Power transformer, 2.5v. 4 amp., dv. 
2 amp., 385v./385v. high voltage sec- 
ondary (Radiokes). 

2—8 mfd. wet electrolytic condensers 
~ (T.C.C., Standard). 

1—4-pin wafer socket. 


I—80 valve (Radiotron, Raytheon, Nat. 
Union, Sylvania). : 

6—Banana plugs and sockets. 

Length 3-core power flex, and plug. 

Coil Henley push-back wiring. 

1—Bush (for power cable). 





quite well as shown, but when more fila- 
ment windings are necessary, extra pairs 
of sockets must ‘be provided. As shown, 
it would be quite feasible to arrange the 
2.5 volts and “B-++” and “B—’ to plug in 
with a four-pin socket and valve-base. The 
socket marked “HK” is connected to the 
chassis, and should be connected to the 
receiver earth. i 
Building the Pack. 

A chassis 8in. x 6in. x 2in. will be ample 
size—the transformer is the chief item 
causing variation. If a speaker field is 
not used for smoothing, two No. 5 or No. 9' 
chokes (see Reference Section) will be 
required, with a 2 mfd. paper condenser 
connected with one side between the iwo 
and the other side to earth. In this case 
the voltage drop would be about 20 volts in 
each, or 40 altogether, so the transformer 
voltage could be around 300 volts. 





It should be noted that there must be- 
some consideration of the current-capacity 
of the speaker field, which is probably 
rated to carry up to 60 m.a. with some 
temperature rise. Greater current will 
cause the winding to become hot, and: the. 
best remedy for this is a field of lower 
resistance, say, 1000 or 1200 ohms, which. 
would probably carry up to 100 m.a. with- 
out undue heating. (One pound of 36: 
gauge enamelled wire has a resistance of 
1000 ohms). 

For short-wave reception a short-wave 
choke placed in each high-voltage lead. at 
“XX,” ‘between transformer and rectifier, 
will reduce the hum resonance that is some-- 
times rather pronounced on the higher 
frequencies. This choke should not be- 
too large, and 80 or 100 turns of 30 gauge 
enamelled wire on 2in. or 4in. former re- 
spectively is ample. 
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THE DYNAMIC 
SPEAKER 


LOUD-SPEHAKER which is rapidly 

becoming popular is the dynamic type, 
with a cone about 5 inches in diameter, 
and with a field winding of fine wire of a 
resistance of either 1250 or 2500 ohms, 
suited to act as the only smoothing-choke 
for the “B” supply. 

This type of speaker has a field magnet 
made of stampings and a solid central 
eore about 1 inch in diameter, and actu- 
ally the reduction of iron in ‘tthe magnet 
has made for greater .efficiency in com- 
“parison with the heavy “pot” casting in 
‘the larger types. 


Quality Considerations. 

Important items affecting quality of 
reproduction are the material of which 
the cone is made, the pliability of the 
“surround” or holding edge, the closeness 
with which the voice-coil turns fill the 
annular gap between the face-plate and 
the central core, and the strength of the 
magnetic flux produced in the field mag- 
net. 

The cone material must ‘be as non-reson- 
ant as possible, of rubber or fabric nature, 
and the surround should be of thoroughly 
‘pliable leather, allowing, if possible an 
easy in-and-out movement of the cone of 

s to 3-16in. ‘The freer this movement, the 
-better will the bass notes be reproduced. 
It is important for the voice-coil turns to 
occupy as much of ‘the gap as possible, and 
also that they should not project much 
outside the gap at the greatest movement. 
Otherwise the alteration of impedance 
with frequency will ‘be accentuated, and 
this should be negligible in a ‘dynamic 
speaker. If not, the transformer ratic 
matching will not be correct at some fre- 
-quencies—probably the lower—and distor- 
tion may result. 

Voice coils are generally wound with 
‘either two or four layers of wire, so that 
the two wires come out at the same end 
~of the coil. To save space the turns on 
-a succeeding layer rest in the grooves be- 
. tween turns of the previous layer. Loose- 
ness of end turns is a possible source of 
rattle, and the cure is a coat of thin cellu- 
loid cement—do not use shellac. 

Any tendency to looseness of overlap- 
‘ping joints in the cone material will pro- 
-duce rattle, and a careful inspection should 
be made and rubber solution used to stick 
the parts together. 

In the general run of speakers, the out- 
put transformer to suit a given output 
‘valve, or pair, is incorporated in the speak- 
er, but the experimenter may sometimes 
require to change from a single valve to 
‘push-pull, or toa larger single valve. Thus, 
if no ratio tappings are provided on the 
‘transformer—and as a rule they are not— 
-another transformer must be used, and 
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the original disconnected, even if it is 
left in position. 

Specifications for the construction of 
output transformers will be found in the 
Reference Section. A good-sized trans- 
former of correct ratio gives good repro- 
duction. The secondary wire should not 


be of too fine a gauge, because actually the 


secondary winding should ‘have a lower 4.¢. 


resistance than that of the voice-coil. in 
practice this cannot always be the case, 
but the ‘best compromise can be arrived 
at by not using too thin a gauge of wire 
Re-Winding Fields. 

Sometimes it may happen that an ex- 
perimenter wishes to re-wind a speaker 
field to carry greater current than the 
present winding will stand without undue 
heating. 

Many small s speakers have a field wind- 
ing of 38 s.w.g. enamelled wire (34 B. and 
S.), and the one pound usually contained 
on ‘the spool has a d.c. resistance of about 
2500 ohms. When a receiver taking 40 
m.a. or more has such a field connected 
as a smoothing-choke, considerable heat 
is generated in the coil, and there is a drop 
of 100 volts in the “B” supply. ‘Certainly 
the magnetic field) produced will be a 
strong one, and all the better for that, but 
suppose the output is changed to push- 
pull from a single valve, there will then 
be probably another 30 m.a. to be carried, 
and either a new speaker or re-winding 
will be necessary. 

To carry 70 m.a. the new winding would 
be of 34 s.w.g. wire, the fewer turns being 
compensated for by the extra current pass- 
ing. About one pound of wire is neces- 
sary, jumble wound, with an occasional 
close-up layer of paper, putting on suffi- 
cient wire to fill the spool. 

As the gauge of wire increases, more 
space is lost ‘by the crossing of turns when 
jumble winding. ‘Layer-winding is labori- 
ous for so many turns, and scarcely neces- 
sary, but if attempted, the paper used be- 
tween layers should be little thicker than 
tissue. ‘Otherwise too much space will be 
lost. The average winding space in these 
fields is 14in. x Sin. 

The large- sized pot magnet hag a space 
of about 4in. x lin., and one of these ori- 
ginally wound for 6 volts may easily be 
converted to use as a choke iby layer- 
winding 30 gauge enamelled wire to carry 
from 80 to 130 m.a. Full layer winding 
is not necessary, so the ibest method is to 
jumble wind about 1000 turns, then put 
on a paper, and .continue with the next 
layer. There will be about 16,000 turns, 
and a d.c. resistance of about 900 ohms, so 
that the drop for 80 m.a. would be 72 
volts, or for 100 m.a., 90 volts. About 
6lb. of Wire is required. 

Any speaker winding may be succsss- 
fully changed as outlined by looking up 
the wire table in the Reference Section 
and finding the gauge that will just carry 
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the current, or even with a slight over- 
load in the case of a small speaker. In 
the large sizes more margin can be given 
because the dimensions are worked out 
on a more liberal plan. AI] ‘that is neces- 
sary is to get as many turns as possible in 
the available space, which means keeping 
the spool dimensions as large as possible. 

When the moving-coil develops a buzz 
due to the coil touching the side of the gap, 
loosen the screw in the centre of the 
“spider,” and insert between coil and gap 
at equal intervals, three +in. wide strips of 
thick paper or thin card, according to the 
space ayailable. ‘When these are equally 
placed, tighten the screw ‘holding the 
spider, and the coil will tbe accurately 
centred. 

Quality of Reproduction. 

Good quality is obtained from any re- 
putable make of speaker. irom © 5in. 
cones or larger, the reproduction of bass 
with a suitable ‘baffle is good, increasing 
in volume somewhat in the Sin. and 10in. 
sizes. Those with the cone less than 5 
inches in diameter are not intended to 
reproduce much below 100 cycles, and are 
therefore slightly lacking in bass response, 
though still giving pleasing results. Qual- 
ity cannot be expected from any speaker 
unless it is fed with the output of a good 
amplifier, and has a fully excited field- 
magnet. 

The judging of quality reproduction 
only comes from experience, resulting in 
a thorough knowledge of what can be 
expected. One learns how to pick out the 
good and bad points, and generally to 
judge quality and place it in its proper 
category.: 

Good tone is round and smooth, with- 
out any tendency to ‘“scratchiness.” If 
this is present, the receiver must be looked 
over—grid-leak detectors are often offend- 
ers, or it may be too low plate voltage 
on one or more valves; low voltage on the 
heaters; poor audio transformer (if one is 
used) ; valve “going off’; incipient audio 
oscillation caused by feed-back, ete. Plac- 
ing a compo. resistor of 20,000 ohms or 
more in the output grid lead and a 100 
ohms wire-wound resistor in the output 
valve plate lead will often effect improve- 
ment of tone, and can do no harm. 

If heaters are ‘‘down’” it is possible, if 
there is a slight space in the power trans- 
former “‘window,” to put on the necessary 
extra turn or two outside the winding, 
but it must fbe well insulated wire, and 
its direction must continue that of the 
winding already on. 

As the amount of plate current con- 
sumed iby the average receiver grows, 


speaker fields of 1250 ohms or less will 


become increasingly popular, because 60 
m.a. through 2500 ohms drops 150: volts, 
which means high initial voltage and 
higher test smoothing condensers, while 
with this current the field becomes unduly 


heated. With 1250 ohms, 60 m.a. drops. 
only 75 volts, which is more reasonable.. 
The voltage drop table in the Reference 
Section will show these losses at a glance. 


When tthe resistance of a field winding 
is halved by re-winding with heavier wire, 
there will be half the number of turns, 
and consequently the inductance drops to: 
one quarter of the original, but usuaily 
it will still give sufficient smoothing. 

When the field has a high resistance: 
such. as 8000 ohms, it is energised by a 
‘“pleed”’ current of 15 m.a. or thereabouts 
from the “‘B”’ supply, a wire resistor of 
about 10,000 ohms being required in series 
on a 250-volt supply. 


A Judging Test. 


The difficulty of judging quality is well. 
illustrated iby the following. Over 400° 
students at the New York University were | 


invited to listen in turn to four hidden 
receivers and write down their preference 
in quality. 
was used, being turned on four times. 


Most of the students gave preference for 
numbers 1, 2, 3, or 4, but only 28, or 7 per 
cent., recorded on their voting slips that 


all sounded «like! 


PE 





The “Radio Times’ 


RESISTOR 
INDICATOR 
CLOCK 





Indispensable @ 
to ALL Constructors 


The value of any colour 

coded resistor can be 
determined at a glance, and 
conversely, the coding of a 
. wanted resistor can be read off 
instantly; it saves time and 
ensures accuracy. Printed 
on durable white-lined straw- 


board and securely riveted. 


Price 1/-, including packing 
and postage, from Box 1680, 
Wellington. | 
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Actually, only one receiver — 
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ADDING AN R.F. STAGE 


TO A SHORTWAVER 


ANY owners of short-wave sets in 

which the detector is the first valve 
will be contemplating an extension, chiefly 
by adding an r.f. stage, which forms the 
readiest means of increasing the reception 
range. The extra stage should be tuned, 
and must employ a screen-grid valve, 


Circuit and layout of the short-wave unit. 
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either a.c. or battery. Untuned stages 
and triode valves are scarcely worth 
while, as at the best their amplification 
is very slight. 

By building a small separate unit that 
may be placed close to the left-hand end 
of the receiver, and connected to the 
aerial terminal of the latter, the only al- 
teration to the existing set is the matter 
of providing filament and plate current 
for the extra stage. In a battery circuit 
this is a rather simpler matter than in 
an a.ec. set, though in the latter case, if 
the power-pack can supply the extra fila- 
ment—as is most likely—no complications 
will arise. 

The whole unit may be built inside one 
of the handy aluminium boxes that can 
be purchased for the purpose. ‘The con- 
denser should be the same as the one al- 
ready in use to tune the detector cireuit, 
and is mounted on the front end of the 
shield box. If the set is battery-operated 
the rheostat will be placed at one side 
below the condenser dial, which may be 
plain or vernier. The latter is best, of 
course. 

Behind the condenser is the coil soc- 
ket, which is better if mounted on a 
square of sin. wood to raise it above the 
metal. Place the coil so that there is 
plenty of room all round, allowing free 
access for the hand when changing. Fur- 
ther ‘back, in the centre, or in a corner, 
is the r-f. valve, which is covered with a 
shield can. 

The aerial connection is provided for 
on a slip of ebonite bolted to the side of 
the shield near the coil and connecting 
to the top of primary. 


The Additional Coil. 
mecondary turns on the coils should be 
exactly as those on the detector coils, 
and the only other winding, the primary, 
is placed gin. from the secondary. The 
ends of the two windings next to each 
other are the high potential ends; the 


secondary connects to the grid and the “ 


primary to the aerial. The other ends 
are ‘both earthed. Primary turns, 24 
d.s.c. or near that, are 4 (20), 6 (40), 8 
(SO), the metres being in parenthesis. 


The plate of the r.f. valve is fed from — 


the “B” supply through the detector pri- 
mary coil, previously connected to the 
aerial, and between the primary and ‘B” 
supply there should be an r-f.c. of 8 or 
10 millihenrys, with accompanying by- 
pass condenser, and a reducing resistance 
of suitable value if the voltage is too 
high for the plate. However, if a 58 is 
used, 200 volts will not be too high. 

The voltage on the screen should be 
about ‘half that on the plate, and the lead 
to provide this is brought from the ‘“B” 
supply. It includes a voltage-reducing 
resistance and by-pass condenser of .O01 
mfd. capacity on the valve side of the re- 
sistance. . 
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If the metal box is raised on two strips 
of wood, leads may conveniently be run 
underneath. The plate and screen leads 
must be kept as short as possible outside 
the shield. 

All that is necessary for an earth con- 
nection is to run a lead to the earth ter- 
minal of the receiver. The suppressor 
erid of the 58 is connected direct to the 
cathode, bias being provided by a 300- 
ohm resistor from cathode to earth, with 
the customary .01 mfd. by-pass condenser, 
If a volume control is required, a 20,000 
ohm variable wire-wound resistance is 


‘placed in series with the cathode fixed 


resistor and earth. 

The shield can should be covered by a 
snugily-fitting lid. 

In the case of battery supply, the only 
lifference from a.c. connections is with 
regard to the filament. Include a rheo- 
stat if mecessary—it is usually conveni- 
ent as a control. 

In cases where the detector coil has only 
four pins, and there is no primary wind- 
ing, the connection to the r.f. plate must 
‘be through the r.f. choke and then direct 
to the plate of the r-f. valve, connecting 
to the top of the detector secondary 
through a fixed .0001 mfd. condenser to 
prevent “B’’ current running through the 
‘secondary coil to earth. 


Valves. 


If the receiver is run on a.c., there is 
no difficulty in selecting the correct valve 
—it should be a 58, which requires a six- 
pin socket. For battery operation the 
-constructor must either select a valve with 
the same filament voltage as those al- 
ready in use. Otherwise either a reduc- 
ing resistance is required to be perman- 
ently connected in the filament circuit, or 
to obtain a higher voltage a separate fila- 
ment supply must be used. 

In the 2-volt battery class the 32 and 
'34 are suitable valves, especially the lat- 
ter, which is a pentode, but as the sunp- 
‘pressor grid is connected inside the valve, 





“a four-pin socket only is necessary. 


In operating this valve there may be 
great latitude in plate voltage, which need 
not be greater than that on the screen. 
Filament current is .06 amp. for both 
‘valves. A separate r.f. filament battery 
will may if dry cells are used for the re- 
‘ceiver, but where an “A” accumulator is 
used, a reducing resistance may be in- 
‘cluded in the 34 filament circuit if that 
is the valve to be used—66 ohms for 6 
volts and 88 ohms for 4 volts, using a wire 
resistance capable of carrying 60 m.a.. and 
including a separate rheostat in the cir- 
‘euit. 

For receivers using 5-volt valves, such 
as the 201A, the 39 is the valve to use. 
It is an r.f. pentode, indirectly heated, 
so the cathode is biased with a 500-ohm 
carbon resistor with .01 mfd. by-pass 
condenser. 


[ 
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The screen-grid of any valve used 
should ‘be by-passed with a condenser not 
less than .01 mfd., but a larger capacity 
will be all the better if one is on hand. 
Connect as near to the oe socket as 
possible. 

For short-wave only, a small solenoid 
r.f. choke is best, made as described in 
another chapter. Do not use a broadcast 
choke. . 

The minimum size of the shield box 
is 6in. x 44in. and Gin. high, but Tin. 
back to front is better. 

Diagram “A” shows the circuit used 
when the receiver is a.c. driven, and dia- 
gram “B” that for battery operation. The 
right-hand or detector portion of each 
is the same whether battery or a.c., the 
difference being that at “A” the coil 
coupling is “transformer” and at B “im- 
pedance” or “tuned anode” coupling. 
Hither is interchangeable with either type 
of r.f. circuit. 


WINDING RADIO- 
FREQUENCY CHOKES 


HE importance of radio-frequency 
chokes in the modern receiver is too 
well realised by constructors to need much 
reiteration, but although much is known 
about their uses, a great deal less is 
known regarding their design and con- 
struction. : 
Desirable Features. 
Any idea that a few hundred turns of 
wire on an old sewing-cotton spool is go- 


ing to make an effective choke is a mis- 
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taken one, although with luck it might 
happen to function more or less as intend- 
ed. Although an r.f. choke is merely a 
coil of wire, it must be carefully designed, 
and to that end much experimenting has 
to be done in order to produce a_ choke 
that is proportioned so that the capacity, 
inductance and r.f. resistance are suit- 
able to give a high impedance at all fre- 
quencies at which it is designed to oper- 
ate, and that it shall have no pronounced 
resonance, and thus be free from ‘dead 
spots.” The latter quality is often the 
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greatest stumbling-block in designing a 


choke, because when this trouble appears, 


small alterations in design will probably 
do nothing more than shift the position 
slightly, so that a fresh start must be 
made upon different lines. 

The r.f. resistance depends upon the 
type of winding, size of wire and its in- 
sulation, and material (if any) with which 
the coil is impregnated in order to keep 
out moisture. The self-capacity depends 
upon the type of winding, impregnation, 
insulation, shielding, and position of leads 
—one should ibe at each end. 

‘Self-capacity is the factor which contri- 
butes most to the inefficiency of a choke, 
and many expedients are resorted to in 
order to reduce it. - 

Since the early type in which the turns 
of fine wire were all run into one slot of 
a flat-shaped spool, there have been in- 
numerable types of winding, chiefly re- 
solving into divisions of the winding into 
several “pies,” ‘or sections, more or less 
separated. This construction, especially 
when the sections have a different num- 
ber of turns each, is as much intended to 
overcome any tendency to resonant peaks 
or ‘dead spots” as anything. 

The distributed capacity is the factor 
which greatly determines the inductance 
of the choke, so that two chokes, both 
haying the same number of turns, dif- 


_ferently wound, might have an induc- 


tance of 85 and 10 millihenrys respectively. 
the former having low self-capacity. and 
the latter high. However, a choke de- 
pends for its properties mainly upon im- 
pedance, which falls off as the frequency 
rises, and should therefore be kept as high 
as possible (near resonance) at the lowest 
frequency to. be received. 

This is the chief reason why g choke 
should resonate at ‘a point just above the 
band upon which it is to operate. Thus 


a broadeast choke should resonate at 
about 600 metres (500 k.c.), below which, 
as the higher frequencies are approached, 
its choking effect gradually falls off at a 
rate determined by the general character- 
istics. \ 

That this falling-off is of a very gradual 
nature in a good choke is demonstrated 
by the fact that a commercial choke can 
be procured to operate ‘satisfactorily be- 
tween 2000 metres and 15 metres. Such 
a choke is produced to suit conditions 
in England, but it is certain that on 
short-wave such a choke would not func- 
tion as well as one specially made to cover 
the short-wave range only, ior even one 
made to cover all bands up to 600 metres. 

When a high wavelength has to be 
reached, many turns of wire are needed, 
and to dispose these in a small space is 
the object in designing a choke. How- 
ever, as thin wire is advantageous rather 
than otherwise, its use is an assistance 
in striving for compactness. ‘One thou- 
sand turns of fine wire, 42 or 44 enamelled, 
disposed in various ways, will usually be 
sufficient to peak at about 500 k.c. Dead 
spots are not often found on high wave- 
lengths, or on chokes of plain solenoid 
pattern, but on the short-waves, especially 
if the windings are arranged in sections, 
dead spots will appear. 


S.W. Chokes. 


For short-wave only, a choke should 
have an inductance of érom 23 to 10 milli- 
henrys, and for broadcast down to 500 
kilocycles, 10 to 85 millihenrys. A choke 
of this type may be used as an all-wave 
choke if the self-capacity is not too high. 
When possible, a special short-wave choke 
should be used so that full efficiency of 
the circuit is secured. One commercial 
all-waye receiver, at least, has been con- 
structed so that the short-wave coils auto- 
matically put a short-wave choke into use. 
This could easily fbe arranged in home-. 
built sets, because if the broadcast and 
short-wave chokes are connected in series, 
all that is required is a shorting switch 
across the broadcast choke to cut it out 
when bands below 80 metres are being re- 
ceived. 

The ‘best choke is that which has the 
highest inductance with low self-capacity 
and r.f. resistanece—the latter will be three 
or four times the d.c. resistance. 

Compactness reduces the chance of the 
external field coupling with that of other 
components in the receiver, but where 
space is limited, the choke may ibe wound 
“astatically” and placed in a small alu- 
minium container. The objection to close 
shielding of a choke is that it encourages 


“dead spots,” which are only removed af- 


ter much experiment. 

A very: handy shield can is provided by 
an aluminium shaving-soap container, 
which may ibe reduced to the required 
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length. Put a hole in the centre of the 
lid for screwing to the baseboard, and 
two holes, well separated, at the edge of 
the lid for leads. The choke is then placed 
in position, with a piece of crumpled tis- 
sue round it to space from the shield. The 
top cover is then put on. <As with coils, 
the inductance is lowered by a shield: so 
extra turns, say 50 per cent. more, should 
be put on. Harth the shield only if ne- 
cessary. 

A shielded choke may also be wound in 
‘polarised’ form, as adopted for some 
unshielded patterns. This consists in sep- 
arating the winding into from three to 
half-a-dozen sections, well separated, with 
a reduced number of turns on each suc- 
ceeding section toward one end, so that 
the section at one end might contain 300 
turns, the one at the opposite end would 
perhaps only have 180. ‘To this latter, i.e., 
the smallest section, the v.f. connection 
must always be made. ‘That is to say, the 
plate or other r.f. potential source con- 
nects to the small end. 

It is always better, wherever possible, 
to arrange that the leads are kept at ep- 
posite ends of the former, and this usually 
happens in the case of a home-constructed 
choke without any great effort of design. 
Theoretically, the higher the frequency, 
the larger should be tthe gauge of wire 
used, but as an all-wave choke built on 
this plan would be far too bulky to include 
in the average 'set, very thin wire is used, 
without any appreciable difference in per- 
formance. 

An Important Choke. 


An important choke in.a regenerative 
receiver is that used in the detector plate 
circuit to keep the r.f. currents out of 
the audio amplifier, and force them 
through the feed-back circuit. There are 
several circuits using this choke, as shown 
in the diagram, all applicable to broadcast 
or short-wave. No. 1 is the most frequently 
adopted, and requires a fairly thigh in- 
ductance choke, say, 85 mlh. for best re- 
sults. No. 2 must have a very efficient 
choke, otherwise the feed-back current 
will be by-passed by the capacity of the 
audio transformer primary and little, if 
any, regeneration will be obtained. Two 
chokes are sometimes used in series in 
this’ circuit. 

No. 3 obtains with electron coupling, 
where oscillation is procured without a 
tickler coil—a tap. in the secondary, suit- 
ably connected, serving the purpose. 

An r.f. choke is usually accompanied by 
a by-pass condenser, and in all r.f. circuits 
these components should be placed as close 
as possible to the r.f. transformer or 
socket to which they belong. 

As a short-wave choke should have low 
self-capacity, double silk-covered wire may 
be used with advantage, and the gauge of 
wire may ‘be slightly larger than that used 
for a broadcast choke, as it is theoretically 
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correct for the gauge to increase with fre- 
quency. In practice this is not observed 
to any great extent, because compactness 
appears to have first consideration. 

Sometimes an attempt is made in an 
all-wave receiver to place a broadcast and 
a short-wave choke in series, but when 
this is done, instead: of any benefit appear- 
ing on tthe short-wave bands, the reverse 
is the case, because the two chokes merely 
act as one inductance, which now reson- 
ates at a higher wavelength than the 
broadcast choke alone. However, by the 
simple expedient of connecting a small 
fixed condenser, .0001 mfd. or less, between 
the junction of the chokes and earth, they 
will act independently. All the same, it 
is a better proposition to use a single 
choke that will function properly over the 
whole range. 

Binocular Chokes. 

The binocular, or dual astatic, form of 
choke is particularly good, because the 
method of winding tends to counteract 
the effect of nearby metallic shielding. 

Two windings, each divided into sec- 
tions, are mounted side by side, the two 
windings being opposed in direction, giv- 
ing the “astatic’ or neutralised effect to 
outside influences. 
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Three connections for a very important r.f. 

choke—that used in the detector plate circuit 

to prevent r.f. from reaching the audio ampli- 
fier—are shown in this sketch. 
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These chokes have usually a high d.e. 


resistance if of English make, because they 
are ‘constructed to resonate above 2000 
metres, and therefore contain a consider- 
able length of wire. ‘The self-capacity is 
very low, and in some cases down to 


.000002 mfd., which explains the high effi- 


ciency. 

Except in the case of the solenoid, 
where tthe winding is plain sailing, sections 
should be piled in narrow slots as much 
as possible rather than spread out to any 
very appreciable width along the former. 
Winding in slots from gin. to tin. wide, 
the narrower the ‘better, keeps down the 
self-capacity. 

Slots are most conveniently made by 
turning on a lathe, using a cylinder of 
dry, hard wood, or better still, ebonite. 
Whatever style of former is adopted, do 
not on any account ‘have any kind. of 
metal rod running through the centre of 
the windings. 


Constructing Cholxes. 

The amateur constructor requires simple 
methods that do not entail the making of 
complicated spools, and the following spe- 
cification's will be given with this idea in 
view. 

The safest choke for the amateur to 
construct is the plain solenoid, because 
the winding is not split up into sections, 
each one of which may resonate and cause 
a “dead spot” somewhere in the’ short- 
wave band. Jn the case of a choke for 
broadcast only, this resonance of sections 
would not matter, because any of them 
would be at positions below 200 metres 
(1500 k.e.). 

A suitable former is of heavy maniila 
paper, wound upon a small cylinder to 
make an outside diameter of $in., secur- 
ing with seccotine during the process of 
winding the four or five turns of paper. 
One of these 33in. long, and ‘wound with 
a layer of 44 enamelled wire to a length 
of 3in., 800 turns, makes an excellent all- 
wave choke, though slightly on the large 
side where space is limited. ‘This is suit- 
able for the detector plate lead, or in fact, 
any position where space permits. 

A choke suitable for placing in the 
power-pack high voltage leads from the 
transformer to rectifier is made upon a 
spool of flat formation. This is easily 
made by sawing off 3-16in. of lead-in tube, 
and glueing to each end of it a dise of 
strong cardboard 13in. in diameter. Wind 
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in the slot 1000 turns of the same. wire as 
on the secondary windings, probably 36 
gauge. If the transformer has an electro- 
static shield between primary and second- 
aries, these chokes would in most cases. 
bring no benefit. 

A highly satisfactory short-wave choke 
to work from the highest frequencies down 
to 1000 k.c. consists of a solenoid winding 
of 470 turns of 44 gauge enamelled wire,. 
occupying about 1.7in. on a Zin. former. 
This choke peaks at 1000 k.c. 

Another excellent short-wave choke with. 
a peak at 1500 k.c. and therefore good for 
use at higher frequencies than that, con- 
sists of a winding 23gin. long of 44 gauge: 
enamelled wire on a test-tube or small 
glass bottle, sin. diameter. 

The 44 gcauge wire is found in old audio: 


transformers, and should ‘be wound to- 


cover the length specified, obviating the: 

tedious operation of counting the turns. 
Putting 1$in. winding of the same wire: 

on a gin. ebonite tube 2in. long produces 


a solenoid choke peaking at 910 k.c. (830: 


metres), so this would work up to 300 
metres. 

A good all-wave choke is made on a #in. 
tube 2tin. long, using 44 gauge wire, in 


five sections of 175, 250, 175, 200 and 250: © 
These turns must not. 


turns respectively. 
be allowed to spread out much, and will 
be ibetter if wound in five slots gin. wide 
and gin. deep approximately, with in. 
between each slot. A wooden former for 
this purpose would be fin. diameter, re- 
duced to Zin. in the slots. ‘This choke 
peaks at about 420 k.c. and will therefore. 
cover all (bands. 

Several years ago we designed a broad- 
east choke wound in five slots cut in four 
celluloid strips cemented to flat end pieces, 
with 200 turns of 386 gauge enamelled wire 
in each slot. This type of choke lends 
itself well to home construction, but is. 
somewhat bulky for under-chassis accom- 
modation. It is not detrimental for the 
winding to be of sauare or octagonal sec- 
tion, and this type will suit some con- 
structors who wish to make formers with- 
out the use of ‘a lathe. 

Thicker wire must be used at the ends 
of these chokes, and the best method to 
follow is to put the end of it through two 
holes in the end of the former, afterwards 
soldering the end of the thin wire to the 
fixed part of the thicker one. _ 

An occasional touch of seccotine while 
winding will prevent turns from slipping 
and afterwards hold them in place. 
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Section 5. 


FACTS ABOUT — 


EVERYTHING 





Abbreviations (Code). The “ham” 
| uses a long 
list of recognised code abbreviations, 


mostly of three letters, sometimes referred 
to as the ‘‘Q” Code because all the com- 
binations have ‘Q” for the first letter. 
The list is an international code for all 
transmitters. ‘“CQ” in morse is a gener- 
al call sent out by a “ham ’’ to attract the 
attention of another amateur in any part 
of the world. “QSL” is the code assigned 
to an acknowledgment, particularly the 
“QSL Card’ sent out by an amateur in 
acknowledgment of a distant and helpful 
report on reception. A few of the abbre- 
viations that the listener may sometimes 
hear are as follow :— 


QRA, name or address; QRE, strength 
of signals; QRI, tone ofisignals; QRM. 


interference; QRN, static; QRO, in- - 
crease power;. QRP,. decrease power; 


QRX, stand by; QSB, fading; QSL, ac- 
lknowledgment; QSQ, contact; QS'‘Y, 
change frequency. 

When a transmitting station is sending 
test signals they usually consist of a series 
of Morse V’s (dot dot dot dash), inter- 
spersed with the station call-sign. 
of the powerful automatic commercial sta- 
tious keep their channels between periods 
of sending messages by automatic repeti- 
tion of the call-sign. Although some of 
these powerful stations are at the other 
side of the world, they sometimes inter- 
fere badly with short-wave broadcast re- 
ception, because owners of t.r.f. short-wave 
receivers have to cater for volume in pre- 
ference to high selectivity. 


appear in 
Vario-u s 
forms, but the basic circuit is merely a 
coil tuned by a parallel condenser. The 
coil is to cover the ‘band upon which test- 
ing is being done, and one turn of the 
aerial lead is taken round the coil before 
entering the receiver. When the wave- 
meter dial is turned, at some point the 
signal on the receiver will be reduced in 
intensity, indicating resonance between 
meter and set. By finding the readings 
on the meter dial of the positions of a 
number of stations and plotting them on 
graph paper, a curve can be obtained that 


Absorption Wavemeters 


Many. 


will show the position at which any other 
station may be received. Plug-in coils al- 
low of any band being covered. 


or storage batteries are 
arranged to give 2, 4 or 
6 volts for filament heating, or 100 volts 
or more for high voltage supply.. The size 
of the battery, that is, the area of the 
plates, determines the amount of energy 
that can be stored, expressed in ampere- 
hours, 60 amp. hours being a popular size. 
The positive plates are a deep chocolate 
colour, and the negative, grey; any ten- 
dency to “sulphating,”’ a type of deteriora- 
tion, is shown «as a white deposit appear- 
ing on the plates. When the charge is 
eetting low, the chocolate colour of the 
positive plates tends to lighten. Never let 
the voltage get below 1.8 volts for each 
cell—5d.4 for a 6-volt battery. When just 
charged, the voltage may be as high as 
2.25 volts for each cell, but rapidly drops 
to 2.2 volts, soon settling to 2 volts, whicl 
is constant over most of the discharge 
period. 

A hydrometer should be used to test 


Accumulators 


batteries in addition to a voltmeter, be- 


cause it reads the specific gravity of the 
acid and gives a good indication of the 
state of the cells. The usual s.g. of acid 
to be put into the cells is 118, or one 
part-.of sulphuric ‘acid. to four... parts of 
distilled water. Always add the acid 
slowly to the water, not the water to 
the acid. When fully charged the hydro- 
meter reading will be 1.22 to 1.24. 

Keep the terminals clean and free from 
verdigris, and coat liberally with vase- 
line. A damp situation is unsuitable for 
batteries. 

.Keep acid surface at least tin. above 
top of plates, otherwise ‘“‘sulphating” may 
take place. 


Adaptor for short-wave reception is a 
short-wave detector which may 
be preceded by an r.f. stage; it plugs inta 


the detector valve socket of a broadcast . 


receiver, and utilises the audio amplifier. 
A “converter” changes the incoming sig- 
nal to a fixed intermediate frequency hy 


means of an oscillator as in a superhet. ; 
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the r.f. stages of the broadcast receiver 
are then tuned to this intermediate fre- 
quency, becoming for the time being, an 
improvised superhet. circuit, giving very 
high gain which is further amplified by 
the audio stages. 


Air-Cell Batteries of the “Ever-ready” 
type are filled with 


water when new, up to the bottoms of the 
filter holes. Four hours afterwards 
enough water is added just to cover the 
indicator wires. ‘The liquid is maintained 
at this level by ‘‘topping-up” once a month. 


is an extremely useful 
metal in radio work, and 
takes a pleasing, bright finish. ‘This fin- 
ish, however, is rather deceptive, for in 
spite of it there is always a thin film of 
oxide present on the surface of the metal, 
and this film has a high electrical resist- 
ance. For that reason, where connection 


Aluminium 


is made to aluminium, any screw holding: 


2 wire should be screwed down as tightly 
ius possible so that the metals are forced 
into intimate contact. 


Ammeter, 2 meter which measures am- 
peres, is not very useful for 
radio work, although voltage readings are 


frequently shown on cheap meters. Ii. 


must never be used across any battery 
terminals, because the short, heavy wire 
coil amounts to a dead “short-circuit,” 
which would ruin the battery. The chean 
type of ammeter may ‘be used to measure 
a.c. filament current, though its accuracy 
will be very questionable. For that pur- 


pose the meter must be placed in series . 


in one of the leads. A milliameter is 


much more useful for radio  experi- 
menters. | 
Ampere-Turns.  Electromotive force 


may be expressed in 
ampere-turns, and when it is desired to 
produce a'’magnet of a certain strength 
for perhaps a relay, a speaker field, micro- 
phone, or other instrument, if the requi- 
site number of ampere-turns is known, 
the number of turns necessary to suit 
the current available may be calculated. 
Heavy current requires few turns of heavy 
wire, small current many turns of thin 
wire, both to produce the same effect in 
use. .One ampere flowing through 50 
turns gives the same magnetic effect as 
50 amps. flowing through one turn, but 
it is clear that the gauge of wire must 
suit. the current. Four amperes flowing: 
through 120 turns of wire produces an 
m.m.f. of 4 xX 120 = 480 ampere-turns, 
and the same m.m.f. would be produced 
by 2 amperes through 240 turns; 40 mills. 
(.04 amp.) through 12,000 turns would 
also produce 480 ampere-turns, with high- 


er veltage to send the current through ths. 


high resistance. When the gauge of wire 
is settled and the resistance of the neces- 
sary turns found, the voltage to be dropped 
is calculated. The calculation of mag- 
netic flux igs an extension of the above. 


Anode Bend. ‘The louder the signal, 

- the more efficiently it is 
rectified by this type of detector. If the 
v.f. input is doubled, the rectified signa! 
will be multiplied approximately four- 
fold and in the same way a reduction of 
input results in a much greater reduction 
in the rectified output. On account of 
this, the effect of fading is very much ac- 
centuated by this type of detector. On 
the other hand, grid-leak detection tends 
to rectify a weak signal more efficientiy 
than a strong one, and so minimise the 
effects of fading. The latter type of de- 
tector, however, will not handle without 
overloading anything like the signal the 


former will. 

Audio Chokes are used chiefly for 
smoothing purposes in 

power-packs. Now that the dynamie 

speaker field is frequently utilised as a 

choke, only one auxiliary choke (if any) 

is required. For short-wave, smoothing 





A 


ee 
ge epee 


Audio Chokes 







must be much more complete than is gen- 
crally considered suitable for a broadcast 
receiver. For this reason it is a good 
plan to construct for short-wave use a 
complete separate power-pack with double 
filter. This will supply filament and 
plate current for any receiver, and run 


an 8000 ohm field with a direct drain. 


also including a resistance of 10,000 ohms 
In Series. 

The core for a choke is made of stalloy 
as used for power transformers, but the 
strips are cut in a different way so that 
there are two “gaps” or small breaks in 
the continuity of the assembled core. In 
specifications often only one gap is men- 
tioned, and. if there are two, the given di- 
mension must be halved for each gap. 
The gap is supposed to be an air-space, 
but for convenience it is generally filled 
with cardboard of the required thickness. 
A table in the reference section gives full 
particulars of chokes. The more turns 
and the finer the wire on a choke, and 
the larger the core section, the higher wil! 
be the inductance, but at the same time 
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the direct current resistance must be kept 
down unless there is voltage to spare. 
For the average receiver of six or eighé 
valves a pair of chokes of 7000 turns of 
32 wire on a 1+in. core will provide ex- 
‘cellent smoothing. 

Dimensions in the table are given for 
cores of pattern “A,” but when the window 
dis very narrow the form “B” is sometimes 
adopted to do away with the small piece 
marked “Z.’ With pattern “B” the two 
legs must project at least 1-Sin. past the 
spool so that they are gripped by the clanip 
which passes over the length of the end- 
piece. 


Automatic Volume Control, 2 sys- 

tem of 
automatic biasing in which, within limits, 
the carrier voltage applied to the aerial 
terminal of a set controls the output, is 
proving of great value in the latest auto- 
mobile receivers. The variations in field 
strength which occur when a car passes 
between large buildings and through cut- 
tings and valleys are automatically com- 
pensated for by the A.V.C., and the 
Strength of reception is thus kept con- 
stant. 


If present in the 
Signal from dls- 
tant stations, little can be done, but 
-much noise originates within the receiver, 
and the greater the ,amplification, the 
more the noise is noticed. Something can 
be done to reduce it by working filaments 
or heaters at full voltage and by keeping 
screen voltages as low as possible with- 
out impairing results. Faulty valves 
Will cause unnecessary noise. The vari- 


Background Noise. 


able-mu type gives quiet working. Losses | 


in the transfer of signal from aerial to 
the grid of the first valve will increase 
noise, because more subsequent amplifi- 
cation is required. The usual closely- 
coupled aerial coil placed over the grid 
coil is efficient in this respect. Bad -join:s 
may give hiss that is considerable when 
amplified. On short-wave reception a cou- 
siderable amount of background noise is 
produced locally, and in busy centres the 
ignition systems of numbers of motor-cars 
contribute quite a good percentage, al- 
though the nearest cars may be perhaps 
i quarter-mile fromthe receiver. 


Baffle-Boards are still essential if a 

speaker is to give good 
volume on the low notes. The essentia! 
fact to bear in mind when designing a 
baffle is that it must not resonate. On 
this account the constructor should use 
_ one-inch thick timber for any size of baffle, 
rimu being a very suitable timber, secured 
with 2in. nails or screws. All joints 
should. be closed at the back with strips 


of brown paper pasted on, and if of box 
pattern, the inside may with advantage 
be lined with felt or cloth. For the ordin- 
ary magnetic or midget dynamic speaker 
having a low note cut-off at about 109 
eycles, a baffle 3ft. 6in. Square is the 
largest necessary, but for a speaker that 
will reproduce down to 50 cycles a baffle 
4ft. Gin. to 5ft. square is required for best 





results. Theoretically, the ‘best size is 


Sft. square. The effective size of a baffle 
is measured from the centre of the front 
opening, round the outside of the baffle, 
to the voice coil at the back. A large 
baffle need not be cut exactly square— 


the top may be rounded to add to the 


appearance, and the whole polished to 
suit. Although the flat baffle is the best, 
a compromise is sometimes adopted in or- 
der to save space by putting sides around 
the back of the baffle, which is equivalent 
to the extending the size of the square 
front, but as the addition of deep sides 
gives resonance that may be decidedly ob- 
jectionable at some frequencies—notice- 
able in some cabinet receivers—the depth 
of the sides should not exceed 6 or 7 
inches. An excellent baffle, giving pleas- 
ing deep-note reproduction from the popu- 
lar 5-inch dynamic cones, is made of lin. 
boards, with a front 2 feet square and 
Sides Tin. deep. Thin 3-ply is not a suit- 
able material for baffles or cabinets for 
speakers, but if used, should be heavily 
lined with felt or cloth. 

Four suggested ideas are given for large- 
sized baffles, which may bbe left plain, or 
ornamented with plain strips of. 3-Sin. 
wood. ‘These strips must not cause rattle, 
and the best method to ensure this is to 
put a small square of cardboard or felt 
between the strip and baffle at each nail, 
or a Strip of cloth cut small, running the 
full length. Otherwise the strips must 
be glued down very securely. ~ 
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Band-spreading is sometimes resorted 
to in short-wave re- 


ceivers, and consists in providing a con- 
denser of small capacity that can be 
switched in series with the grid lead to 
the regular tuning condenser. A variable 
condenser is often connected in parallel 
with the tuning condenser to achieve the 
same purpose. The object is to facilitate 
tuning by eliminating the fine tuning ne- 





Band Spreading 


cessary With a comparatively large ca- 
pacity condenser. It is chiefly favoured 
by “hams” for speed convenience. When 
a smal] condenser is placed in series with 
another the resulting capacity is always 
less than that of the smallest one alone, 
and the linear characteristics of the tun- 
ing condenser are upset. The range of 
tuning for a given coil is much reduced, 
only the higher frequency portion being 
left available, so that the wanted band 
should be on the lower wavelength portion 
of the coil with the full condenser, so that 
it Will remain in when the band-spreader 
is switched in. When not in use the extra 
condenser is merely shorted across, either 
with a switch in the case of a mica type, 
or if a small air dielectric midget vari- 
able, by bending a corner of one of the 
moving plates so that when full in it will 
contact a fixed plate and thus short itself 
out. Some constructors of all-wave re- 
ceivers prefer to use, say, a .0003 mfd. 
condenser for broadcast, and reduce the 
capacity for short-wave work, in which 
case an extra short-wave coil will be re- 
quired to cover the entire band. 


Tuning Series Resulting Max. 
Condenser, Spreader. Capacity. 

_ Mfd. ‘Mid. Mid. ~ 
.0003 .0002 .00012 
.0003 00015 .0001 
00025 ~ .0002 .00011 
.00025 .00015 .000095 
.00015 00015 .000075 
.00015 .0001 - 00006 


_ Another method is the “parallel,” or 
“split-stator” with two variable condens- 
ers, say .00025 and .00005 with spindles 
in line, both connected in parallel. - For 
broadeast both spindles would be locked 
to move as one, but for short-wave the 
larger condenser would remain at mini- 
mum setting, or as an alternative a switch 
is arranged to place the two in series for 
short-wave, connecting the two spindles 
with an insulated coupling. 


Another method (“B’”) is to have two 
different condensers in parallel, say .0001 
and .000025; the setting of the larger conr- 
denser determining the minimum apa 
of the circuit. 

It should be noted that spreading out 
the stations on the dial does not directly 
improve selectivity at all, and an adjacent 
interfering station will spread the same 
when the readings are widened. How- 
ever, there is the advantage of being able 
to more easily tune in to the side-band 
of the wanted station farthest from the 
interfering one, and thus reduce interfer- 
ence. 


Band Switehes with several sets of six 

contacts each are now 
obtainable for all-wave coil switching, 30 
that mechanical construction is dispensed 
with. This allows for four short-wave 
coils, and two sections for the broadcast, 
using’ the popular .00015 mfd. variable 
condenser for the purpose. One method . 
of arranging the coils is to wind several © 
on each of 5 or 6in. long formers, and an- 
other method is to make the coils all sep- 
arate and mount them at various angles 
so that they will not resonate with ad- 
jacent coils. The latter method is the 
more compact, and allows each set to be 
within its own shield. Actually there 
is very little chance of trouble arising 
through ‘‘dead” coils being near the work- 
ing one. ‘The switches mentioned have 
‘six contacts and an insulated arm on each 
“bank,” or insulated. disc—one bank is 
required for every coil contact that is to 
be changed. ‘Three sets of coils might re- 
quire respectively 4, 8, and 2 contacts 
changing, total 9, which is the number 
of banks to be provided on the central 
spindle, yet the complete assembly is very 


compact. 


Bass Notes require considerable power 
for audible reproduction, 
uetaiee the ear falls off very much in sen- 
sitivity below 100 cycles. From 4 to 6 
watts output is necessary to reproduce 
effectively the notes between 100 and 40 
or 50 cyclés, and to do this efficiently, out- 
put valves must be capable of handling 
the volume without distortion. In addi- 
tion, the output transformer must be spe- 
cially adapted to supply the output to a 
suitable dynamic speaker, all impedances 
being matched as correctly as possible. 
When several watts output is stepped 
down through a 20- or 380-to-1 ratio, the 
current is considerable, and requires wire 
of reasonably heavy gauge to carry it. 


Batteries, Dry “‘B.’’? Up-to-date bat- 
tery sets are cap- 
able’ of very fine reception, but it must be 
remembered that economy in the use of 


“B” voltage should be studied, because 
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milliamperes may otherwise be wasted. 
The plate voltage will probably be the 
battery maximum on most of the valves, 
but too high a screen voltage means waste; 
there is a critical voltage at which ampli- 
fication is maximum, above which voltage 
amplification falls off, but plate current 
continues to increase. Hence this opti- 
mum point Should be found. 


Beverage Aerial is a highly direction- 

al type of aerial, 
and consequently reduces interference. A 
usual length is 800 feet run on insulators 


along the top of a paddock fence, using 


copper or galvanised iron wire of heavy 
gauge. The aerial must be in a straight 
line and run from the house in the direc- 
tion from which signals are wanted. The 
outer end is earthed through a resistance 
of approximately 750 ohms in the case of 
an aerial to cover 200 to 600 metres. The 
length of such an aerial would be 597 


_- yards. 


A buzzer, which should have 
a high-pitched note, is actuated 
by one or‘two dry cells. It may be used 
as a rough substitute for a valve oscillator, 
as the output may be tuned by a coil and 
condenser, and in this way any: given fre- 
quency may ibe put out, once the range 
has been calibrated. A more popular 
use for-a buzzer is for morse code prac- 
tice, when it is included in series with a 
cell, a key, and one or more pairs of head- 
phones. Learners may take turns at send- 
ing on the key, the others listening and 
reading the message. Two installations 


Buzzer. 


may be made in separate rooms and com- — 


munication kept up between the two, each 
end taking its turn at sending. 


Calculations. 
formulae based on Ohm’s 

law snesTd be memorised by every con- 
structor :— 

“Watts = Volts multiplied by Amps. 

Volts — Watts divided by Amps. 

Amps = Watts divided by Volts. 

Volts = Ohms multiplied by Amps. 

Ohms — Volts divided by Amps. 

Amps — Volts divided by Ohms. 


Watts dissipated — Amps squared multi- 


. plied by Resistance. 


When calculating with milliamperes in 
place of amperes, remember to add or 
take away three noughts as required. 


Celluloid Cement is very useful in 


radio work for 
keeping short-wave coil turns in place, 
“doping” coils and formers, ete. It is 
made by dissolving small chips of cellu- 


loid in acetone, or, better still, a mixture © 


of one part of amyl-acetate to two of ace- 
tone. ‘The amyl-acetate is a better sol- 
vent than acetone, but more expensive. 


The following simpie . 


For thinning purposes the “thinner” sold 
for duco enamel can be used, but it will 
not do for the initial solvent. 


Charging accumulators is a simple and 

certain operation if the neces- 
sary conditions are observerd. ‘The voltage 
available from the charger must not be 
under 2.5 volts per cell to be charged in 
series, as each cell rises to this voltage 
whilst under charge, dropping to 2.25 when 
the charging current is cut off. Therefore 
the minimum voltage from the charger is 
S volts for a 6-volt battery, 10-cell 20-volt 
battery, 25 volts; 45-cell 90-volt, 115 volts; 
56-cell 112-volt, 140 volts. 


If an hydrometer reading is taken at 
intervals and each shows higher than the 
last, the battery is charging; when nearly 
complete, continue to take readings until 
there igs no increase, which shows the 
charging to be complete. 


If direct-current mains are to be used 
for charging, a number of lamps must 
be arranged in parallel to reduce the 
voltage. Carbon lamps of the correct 
voltage are used for this purpose, a num- 
ber of sockets being connected in parallel 
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Indispensable S 
to ALL Constructors 


The value of any colour 

coded resistor can be 
determined at a glance, and 
conversely, the coding of a 
wanted resistor can be read off © 
instantly; it saves time and 
Printed 


on durable white-lined straw- 


ensures accuracy. 


board and securely riveted. 


Price 1/-, including packing 
and postage, from Box 1680, 
Wellington. 














so that the amotnt of current passed is 
regulated by the number and candle- 
power (wattage) of lamps used. One 
side of each lamp socket connects to the 
negative mains and the other sides to the 
battery negative. Battery positive should 
be connected direct to mains positive. 
For a 6-volt battery 280-volt lamps would 
be used on a 230-volt: supply, but for a 
90-volt battery one 110-volt lamp of low 
wattage would be correct, or for test- 
tube cells a resistance of 1100 ohms to 
pass 100 m.a. 

It is not a payable proposition to charge 
one 6-volt battery from d.c. mains, because 
most of the current is wasted in the lamps, 
but where a:‘number of such batteries 
are placed in series and charged Simul- 
taneously the cost is much reduced. 

By any method of charging, it pays to 
charge slowly, and not to exceed the rate 
recommended by the manufacturer, other- 
Wise the life of the plates will be shortened. 


Code Practice. The Morse code may 
be easily learnt with 
the aid of a practice set and key. The 
simplest form is that comprising a buzzer, 

4 or 3-volt battery, key and ’phones, all 
in series. An audio oscillator gives an 
excellent note, and is hooked up as shown, 
operating on a 13-volt cell for the filament, 
and 6 volts of flashlight battery for the 
“B” current. The transformer used is one 
with a centre-tapped secondary; the pri- 
mary is not connected. The grid leak 
raises the tone as its value is increased— 
leaving it out and the control grid un- 
connected gives the highest pitch. Two 
people, each with a pair of phones in series, 
can take turns at sending and receiving 


The proper way to learn code is to me- 
morise it first as much as possible, so that 


Lode Practice 


you can translate any letter into “dah dit 
dah dit’ (C) ete. Then get somebody to 
send short words—three per minute will! 
be quick at first: Write every letter 
down, as you must get used to doing this. 
In two or three weeks at two hours a dag, 
to receive 5 words of 5 letters each per 
minute is all that can be expected, and in 





_seratech. 
“more mellow tone is secured, especially if 
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a month it is possible to receive eight or 
ten short words a minute. 
it safe to take the key, as then you will 
know how the letters should sound, as 
they should be sent by somebody who is 
proficient. The above procedure will pre- 
vent a beginner from acquiring a bad 
“fist.” The amateur examination requires 
twelve words per minute. 

A reliable oscillator 


Coils, Matching. 
and a vacuum-tube 


voltmeter are necessary, connected as in 
the diagram. ‘The coil to be tested has 





Loi! Matching 


its appropriate condenser connected across 
it and set ‘full in” for maximum reading. 
Then the oscillator condenser is turned 
until the maximum reading is Shown on 
the milliammeter, and the reading on the 
oscillator calibrated scale gives the lowest 
frequency or highest wavelength to which 
that coil will tune ‘with the particular con- 
denser. The milliammeter reading is ad- 
justed to keep within range by the amount 
of coupling at “CC.” in oscillator diagram. 
With the tuning condenser full out, the 
minimum coil range is found. If the coil 
is to be shielded in the receiver, the shield 
must ‘be placed over it when testing. 


Compression Condensers 4d i rectly 

m o unted 
upon a metal chassis or panel are thereby 
liable to have their minimum capacity 
raised, 
lower condenser 
nrounting. 


plate and the metal 
Where the minimum setting is 


important, a chip of ebonite under each: 


end, or a small length of lead-in tube round 
each fastening screw, will reduce any un- 
wanted capacity. 

This type of condenser may often take 
the place of the fixed variety where a 
variation of capacity may allow of maxi- 
mum efficiency being obtained. 


Cone Speakers (magnetic). Thi un, 


heard; 


paper cones accentuate the high notes, 
static, background noise, and 
By using soft, thick paper a 


the output valve is a pentode. A! small 
fixed condenser across the speaker coils 


is also useful in reducing superfluous high: 
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the best results. 
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frequencies, or screechiness. The value 
should not be greater than .01 mfd., but 
probably a value around .003 will ‘be found 
suitable. 


Coupling-Condensers' in _ resistance- 


coupled cir- 
cuits should be of good insulation resist- 
ance, because a leakage of “B” current 
may put on the grid a positive bias that 
will quite cancel out the negative bias 
intentionally provided and thus provide an 
unsuspected source of bad quality. In 
addition, if the output valve is operated 
with much less bias than the rated Value, 
it would soon be ruined. . 


Dead Spots are often met with in short- 
wave receivers—they are 
points on the dial at which the set will 
not oscillate. This trouble is usually 
caused by absorption at that frequency 
by the aerial circuit, which happens to 
resonate at that point. A small variable 
condenser in the lead-in moves the tuning 
of the aerial to another part of the band 
where there are no wanted stations. Some- 
times it answers quite well to tune the 
aerial with an ordinary series broadcast 
wavetrap. When the detector is preceded 
by an r.f. stage there is less liability to 
dead spots. 
A few dead spot locations exist in mosz 
countries, reception being practically im- 
possible within a certain small area. 


Drill Chueks. The chuck of the small 
hand-drill may get out of 
order, making it difficult to insert the drill. 
‘Take out the small screw in the side, and 
the head of the chuck can be screwed off. 
Inside are three wedge-shaped pieces 
‘connected together by three small spiral 
springs. Probably one or more of these 
springs is broken; if so, springs may pe 
improvised from a piece of 28 nichrome 
resistance wire, wound round the shank 
‘of a drill of suitable size. Assembling is 
‘a finnicky job, but if the wedges are held 
point up in the fingers, the outer par‘ 
of the chuck may be dropped over them. 


Dynamic Cones. Unless the diaphragms 

can move freely in 
and out, the low notes may ibe restricted. 
A surrounding ring of.soft leather gives 
Celluloid cement is the 
most suitable adhesive for repairing loose 
‘edges of cones, or for doping the turns on 
the moving coil itself. Some speakers 
that have been: in use for a considerable 
time may develop a rattle that defies loca- 
tion. ‘This may be due to a resonance 
developing in the cone, causing a portion 
to vibrate independently at harmonic fre- 
quencies. A simple cure is several coats 


of rubber cement over the whole cone, 


allowing an hour for drying between each 


coat. 

An obtrusive “boom” on bass notes indi- 
cates faulty design in the speaker. The 
voice coil should be positioned so that the 
whole of the winding is within the gap. 
If this is so, the impedance of the coil 
will be fairly constant at all frequencies; 
if not, impedance will alter considerably 
with frequency, so that at one end of the 
scale matching to the output valve will be 
to some extent upset. 


Earth Connection. This should be 

treated as being 
just as important as any Other part of 
the receiver circuit. Although many 
mains-driven receivers ‘will function with- 
out a proper earth connection, yet when 
it is provided, hum may be reduced, and 
reception generally be quieter, because 
there is no doubt that a good earth is a 
factor in reducing local interfereuce. 
The chief methods of providing an earth 
are (a) connecting to a high-pressure 
water-pipe; (b)i to a metal plate sunk in 
the ground; (c) to a metal pipe driven 
several feet into the ground, descending 
to where there is always moisture, say 
to six feet; (d) to a substantial wire (12 
gauge), Sunk in the ground two feet ar 
more below the full length of the aerial. 
Any of these may be supplemented by a 
metal container holding chemical matter 
to percolate into the ground and make 
it more conductive, to be connected at the 
underground end nearest to the receiver. 


For (a) it is too difficult for an ama- 
teur to solder a connection, so scrape clean 
and attach a screw clamp; a few pieces 
of tinfoil under the clamp will keep the 
pipe clean and help to improve the con- 
nection. Examine and clean every few 
months, especially in damp situations. 
For (b), a copper plate two or three feet 
square is ideal, but expensive. A sheer 
of old roof-iron answers well; cut a one- 
inch strip along one long side, but do not 
sever at one end; this is the lead which 
should ‘be brought above the ground. The 
end should be drilled, the earth wire 
bolted in place, and the end also soldered. 
Bury in a vertical position, resting on one 
long side. (c) Explains itself. Use one- 
inch or better still, one and a half inch 
pipe. Solder the earth wire near the top 
before driving. Water may be poured 
down to render the ground more conduc- 
tive. Any earth lead should be 14 gauge 
or heavier—it is a good plan to use the 
wire double. Avoid soldered joints un- 
derground, but ‘when made, two or three 
liberal coats of duco enamel will greatly 
prolong their life. The same remarks apply 
equally well to joints in the aerial. 

Connection to an artesian well pipe 
gives the best possible earth connection, 
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provided it is not too far away from the 
receiver. Several driven pipes or other 
devices may be connected together to act 
as one earth, but the distance between 
each and the earth lead-in should be as 
nearly equal as possible, a wire from each 
converging to the junction. 

In cases of bad electrical interference, 
it sometimes happens that the noise ar- 
rives at the receiver through the earth 
connection, and in such case a counterpoise 
earth should be used. ‘This is a replica 
of the aerial, insulated as completely, and 
slung between the aerial poles a few feet 
above the ground. ‘The insulated lead-in 
connects to the earth terminal of the set. 
Those who specialise in DX reception wil! 
be well repaid by improving the earth con- 
nection. 


Earth with A.C. Sets. Listener s 

sometimes 
find that the removal of the earth wire 
from an a.c. receiver makes no difference 
to its performance, and sometimes think 
that perhaps something is wrong. The 
fact is that one of the a.c. mains is actu- 
ally connected directly to earth, so that 
there is a radio earth still available when 
the earth wire is removed, though actual 


_ performance may not be quite as good on 


distance, and there may possibly be a 
little more hum. For best and consistent 
results a good radio earth should be pro- 
vided independent of." the “~ mains. 
Some short-wave a.c. sets actually do give 
greater sensitivity and consequently great- 
er volume with the radio earth discon- 
nected. Hence if the set is an all-wave 
receiver, an on-off switch should be fitted 
in the earth lead for convenience. In 
other cases greatest sensitivity and re- 
duced hum may be obtained by earthing 
an a.c. set through a 2 mfd. condenser. 


Karthing Short-Wave Sets. W he u 

@ .0-n-= 
structing a short-wave receiver it is up- 
to-date practice to see that all earth 
connections are made direct through cop- 
per to the earth terminal. This is best 
effected by running a heavy copper wire 
or strip from the earth terminal to the 
opposite end of the chassis. Then all 
earth: connections can be made to this. 
Also run a Wire direct from the earth end 
of the detector secondary coil to the rotor 
of the tuning condenser as well as to 
the earth wire. It often reduces mysteri- 
ous noise that is. difficult to locate if the 
detector condenser is insulated from the 
panel and earthed as above to one poiut 
only. 


Electric Clocks may be run from al- 

ternating current 
supply, and consume a negligible amount 
of current. They are handy in conjunc: 


tion with a.ec. sets if suitably connected 
so that the supply to the clock is not 
broken. A tiny synchronous motor turns 
the mechanism. The time-keeping is 
good, because the frequency of the mains 
is carefully checked, and any slight errcr 
of a second or two is gradually corrected 
during the following few hours. 


Those who are in- 
terested in checking 
up the amount of mains current consumed 
by their receivers, transmitter, etc., will 
find this table useful. The first column 


Electric Supply. 





At 230v. Unit Hours 
Watts Amp. |perHour]| per Unit 





shows the watts consumed, the second the 
current, and the remaining two, units 
against time. 


Electrical Interference is best cured 

by taking 
preventive measures on the interfering ap- 
paratus itself, where this is possible. In 
the case of vacuum cleaners, electric mo- 


tors and dynamos the usual procedure is . 


to connect a pair of 1 or 2 mfd. condensers 
in series across the brushes or ‘terminals, 
another connection being. made from a 
point between the two condensers to the 
frame of the machine. In the case of 
vacuum cleaners or small motors such as 
they contain, a 1 mfd. ‘connected. across 
the brushes is often all that is needed. 
Condensers must always fe of test 
about double the voltage to which they are 


subjected. Electric signs are sometimes - 


a difficult problem. In any case where 
the interference is severe, iit may be pre- 
vented from radiating through the mains 
by placing a suitable choke in each lead; 
made of wire suited to carry the current, 
and of turns sufficient to act as an rf. 
choke. An efficient solenoid choke for 


such a purpose to carry up to 6 amperes 


104 


Electric Supply ) 


. 
st ttt A 


Pes 


eS eee 
re 


“is no metallic connection there. 


N.Z. RADIO GUIDE 


consists of 150 turns of 18 d.ce. wire 
on a 6in. former, 12in. long. By-pass con- 
densers On a.c. mains should not exeeed 
1 mfd., but probably .1 mfd. or even .01 
mfd. will serve. On d.c. mains 2 mfd. 
may be used, as no current will pass 
through the condensers. 

When a single condenser is used across 
the brushes of a motor it is often neces- 
sary ‘to include in series a damping re- 
sistance of about 20 ohms. Brushes must, 
of course, be adjusted so that there is 
no sparking. 

Sometimes a solenoid choke and con- 


denser on one main (unearthed) only will 
. clean up interference, but this is more like- 


ly when the house wiring is all in metal 


.. conduit, and one main is earthed at the 


switchboard. In such case the filter must 
be itried in each main in turn. When 
the house wiring is in wood casing, both 
leads are acting as aerials to pick un 
any nearby interference. 


- Electrolytic Condensers must al- 


ways pe 
connected with correct polarity, the p9osi- 
tive electrode being plainly marked. If of 
the wet variety they must ibe held in a 
vertical position, connection end down- 
wards. The dry type may be placed in 
any position, but do not possess the self- 
healing property that the wet ‘type have. 
On account of polarity, neither type may 
be used in a.c. circuits, such as the reser- 
voir capacities in voltage-doubling circuits 
preceding metal rectifiers. After the rec- 
tifier they may of course be used in any 
smoothing circuit. 

‘An electrolytic condenser is not suitable 
for radio-frequencies on account of the 
alternating impulses. 

This should be 


Electrostatic Shield. 
included be- 


tween the primary and secondary wind- 
ings of a power transformer, as it effec- 
tually reduces interference arriving via 
the power-lines. The device is merely a 
skeet of thin metal or heavy foil encire- 


Insulate 


Elechrostatic 
Shield 


PRIMARY 
SECONOARIES 





ling the primary windings, but so insu- 
lated at the overlapping edges that there 
A wire 
connects the shield to earth. Instlation 


between the shield and windings must 


be thorough. 


C 1 05 


ployinge sectioned spools. 


Fading does not present quite as diffi. 

cult a problem as static. With 
two aerials not far separated, fading may 
occur on one and not on the other at the 
same time. This fact gave Beverage the 
“diversity reception” idea, where three 


separate aerials may be used for recep- 


tion. It was found that in this system 
signals were out of phase, so all three are 
rectified so that they can be combined 
without synchronising, and thus a fairly 
constant signal is produced. Automatic 
volume control prevents fading, but only 
down to a certain level. 


‘‘Ferrocart” is a core material for r.f. 

coils, giving high efii- 
ciency compared with the usual air-cored 
type. Iron filings are sprinkled over strips 


of adhesive paper, drawn under a kind 


of comb to arrange them in lines, then 
through a d.c. current-carrying solenoid 
to align all the particles, which are then 
allowed to set in position. ‘The strips of 
paper are used as laminations to build 
up a core. -Coils are wound upon it much 
in the style adopted for audio chokes, em- 
Mficiency is 
produced by eliminating loss, and com- 
pactness is an important feature. “Ni- 
core” is the name of a similar product. 


Field Resistance. The usual resist- 

ance of a dynamic 
speaker field is 2500 ohms, and by passing 
the whole of .the high-tension supply 
through this after rectification it can take 
the place of the two smoothing chokes usu- 


ally placed in a power-pack. Thus cons:d- 


erable space is saved when the power sup- 
ply is incorporated: in the receiver. An 
electrolytic condenser to stand high volt- 
age and of 4 to 8 mfd. capacity is usu- 
ally placed on each side of the field. On 
the small-sized speakers the field winding 
is of 388 to 40 gauge wire, so there is a 
considerable rise in temperature if 35 
to 40 m.a. is carried, but this need cause 
no concern. The more important matter 


to watch is the inevitable drop in voltage © 
of the whole plate current supply, especi- . 


ally if it is bordering upon the amount 
mentioned. Here are ithe exact losses 
of voltage, which vary in proportion to 
the current passing :— 


Milli- Volts Milli- Volts 
amps. Lost. amps. Lost. 
10 25 50 Te 
20 50 60 150 
30 WD 70 175 
4) 100 80 200 


From. this. it will be seen that if the 
usual 250 volts is to be supplied to the 


_ receiver afitery smoothing there should be 


an. average margin of around 100 voits, 
and it is for this reason that most: small 
power transformers have now an initial 
high voltage of about 875. It should also 
be noted that if the total “B” current-is 
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to be more than 30 to 35 m-a., it is advis- 
able to provide a ‘field containing heavier 
wire than mentioned above, so that undue 
voltage is avoided. In any case the larger 
speaker will be more suited to a receiver 
taking heavy “B” current. 

‘Where ‘ian existing ‘a.c. receiver has a 
magnetic speaker and a dynamic is de- 
sired, it is.possible by substituting an 82 
rectifier for the 80, to gain at least 50 
volts, and thus compensate to a great ex- 
tent for the loss of voltage occasioned by 
the drop in the speaker field. When this 
is done, it is necessary to see that the 
working voltage of the condenser folluw- 
ing the rectifier is still sufficient, and pro- 
vision must be made to reduce the filament 
voltage of the rectifier to 2.5 volts. This 
is best done by placing in one side of the 
filament circuit 42 inches (plus sufficient 
for connections) of No. 26 B and § ni- 
chrome resistance wire (1 ohm). 

When a direct drain is to be taken from 
the power supply to energise the speaser 
magnet, the field must have a resistance 
of 8000 ohms, and in series with this there 
must be a resistance (say 10,000 ohms) 
to restrict the drain to 10 mills. One side 
of the winding is connected to earth. 


is designed to pass 
currents of all fre- 
quencies below a critical or cut-off fre- 
quency, and substantially reduce the 2m- 
plitude (volume) of all frequencies above 
this critical value. A high-pass filter is 
the reverse of this. 


Filter, Low-pass, 


The 5d is a 
suitable vaive. 
giving two diode detectors, or rectifiers 
without amplification. The diode plates 
can be used separately for full-wave, or 
paralleled for half-wave detection. ‘he 
latter will give twice the rectified voltage 
compared with the full-wave connectiin. 


Full-wave Detection. 


S$00-1500 KC *OOOI5 
IWSKC “00045 


full-wave Detection 


One diode plate miay be used for detection 
and the other for automatic volume con- 
trol. The triode section may be used for 
the first audio. The usual number of sec- 
ondary turns is put on the tuning-coil, 
but a centre-tap is provided. Connections 
are shown in the diagram. An alternative 
method: dispenses with the secondary c@n- 
tre-tap and employs an extra  centre- 
tapped coil, the diode plate being con- 
nected to the respective ends. 





Grid Bias is negative potential applied 
to the grid of a valve in order 


to prevent “grid current,’ which causes » 
The grid may be. 


waste and distortion. 
made directly negative with a few dry 
cells, or the equivalent may be obtained 
in an a.c. valve by making the potential 
of the cathode a few volts positive with 
respect to earth, and this is accomplished 
by inserting a resistance in the cathede 
lead to earth. To find the correct value 
for this resistance take the plate current 
in mills, and if there are screens in the 
valve, add their current to it assuming 
that the highest plate voltage is applied. 
Divide the mills. so obtained into the bias 
volts required, and the result is the vaiue 
of the resistor in ohms. The following 
values have been calculated from the 
manufacturers’ latest ratings, and show 
the minimum bias resistor value. The 
general practice is to use the next even 
stock resistor slightly higher, but in ihe 
case of power valves the increase should 
only be small. Radio-frequency valves 
are often biased as much as 100 ohms 
extra in order to secure stability, but at 


the same time sensitivity is sacrificed. A 


variable resistance of 20,000 ohms or mcre 
in series with the minimum bias resistor 
gives good control of volume and sensi- 
tivity. 

BIAS RESISTORS (MINIMUM). 


Valve. Ohms. Valve. Ohms. 
35 350 50 1500 
57 12690 53 850 
a 1600 59 1100 
39 420 VA 2109 
44 420 89 1000 
58 300 2AD5 408 
78 225 6A4 580 
2A7 215 38 10086 
6A7 215 41 480: 
2B7* 270 42 400. 
6B7* 270 43 . 490 
2A3* ‘ado 4% 449 
2A3T Tea. 59 400: 

- 10 2200 89. 680 
45 1600 27 2250 
56 2700 


*As amplifiers; Push-pull triodes. 


When using less plate voltage than the 
maximum, the bias resistance is to be 


that for the maximum, because it is self-° 


regulating, and gives reduced bias when 
less current is passing owing to the reduc- 
tion of voltage. 

Taking the ‘bias potential from a voltage 
divider or similar bleed resistance and 
applying direct to the grids will frequent- 
ly be found to give improved. results, and 
this remark includes the r.f. stages. 

‘When ia grid-bias battery is used, the 
negative end is connected to the trans- 
former secondary terminal marked “G.B.” 
or “Wil.” and. the positive to earth. 

With a “plate” or anode bend. screen- 
grid detector used for both broadcast re- 
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ception and pick-un, provision showtild be 
made for reducing the usual 25,000 ohm 


. bias resistor to 5000 when the pick-up is 


being used, so that quality is preserved in 
poth cases. 

A by-pass condenser of liberal capacity 
is placed across bias resistors for single 
valves, but is not required with push-pull 
output, in which case the two cathoces 
or filaments are earthed through a com- 
mon resistance. This is exactly half the 
value of that for a single valve, because 
double the current is passing. 

The sself-bias resistors for three duo- 
dliode valves under various operating con- 
ditions as self-biased detectors are given 
here, the plate mills. being shown in 
parentheses after each resistor, 180 volts 
on the plate in every case. 


Grid DD 2A6 2BG 
Res. ohms. ohms. ohms. 
-29 16,300 (.46) 4900 (.25) 3700 (.48) 
22d 28,000 (.25) 7100 (.17) 7600 (.26) 
-00 14,900 (.47) 5450 (.24) 3500 (.45) 
00 31,200 (.24) 9000 (.14) 7300 (.26) 


Ground Waves are sent out by every 

transmitter. They 
travel along the surface of the earth, 
passing through mountains and bush, be- 
ing considerably weakened in the process 
and finally becoming non-existent at dis- 
tances depending on the frequency and 
power. With the ground-wave only there 
would be no long-distance reception, even 
at night, without the existence of a sky- 
wave also. The lower the frequency, the 
further does the ground-wave travel. A 
2000-metre wave travels as far over land 
as a 2004metre over sea. 


Harmonies. At close quarters, any 
transmitter can be picked 
up on a number of higher frequencies 
than the fundamental. Near a powerful 
broadcast station at least twenty harmon- 
ics may be located on the dials of a sheort- 
wave receiver. As these har- 
monics, when identified, give 
the position of a definite fre- 
quency on the dial, they form 
very convenient “landmarks” 
to assist in locating the posi- 
tion or approximately deter- 
mining the frequencies of ad- 
jacent stations. By tracking 
up the harmonics of a broad- 
cast station on a Short-wave 
receiver which is then made to 
oscillate, an oscillator may be 
tuned into resonance and 
thus calibrated, each dial 
position of the oscillator being 
plotted on a graph, and the 
points joined by a curve. 
Twenty harmonics for the 
four main stations are given 
so that experimenters are 
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saved the trouble 6f calculating them. 

Harmonics are calculated iby dividing 
the fundamental wavelength by 2 for the 
second harmonic, 3 for the third, and 
so on. Working on frequencies (kilo- 
cycles), the fundamental is multiplied by 
2 for the second, 3 for the 'third harmonic, 
ete. 


The second harmonics of 1, 2, and 3YA 


fall within the broadcast band at 1800, 
1140 and 1440 k.c. respectively. 


Headphones are now used almost ex- 

clusively for DX recep- 
tion, and that mostly on short-wave. or 
that purpose sensitiveness is the first con- 
sideration—fully saturated magnets, cor- 
rect spacing of the diaphragms, and 
correctly proportioned coils will assure 
this. he usual dec. resistance is 2000 
ohms for each earpiece, or 4000 ohms per 
pair. A diaphragm not too small in dia- 
meter gives greater sensitivity and deeper 
tone. ‘The diaphragm must be adjusted 
so that its distance from the magnets is 
only equal to the thickness of a piece of 
paper. Much rattling indicates too small 
a space, but any phones will rattle oa 
excessively loud signals. It is better for 
the phones and: for the plate current if 
the latter is not passed through them, but 
is by-passed through a choke, and the sig- 
nal alone fed to the phones through a 
2 mfd. condenser. By this method a re- 
duction in output plate voltage is pre- 
vented, and the phone windings last much 
longer. If the windings break down it is 
not a very difficult matter to vrewind, 
with the aid of a small hand-drill held 
in a vice to turn the spool. In replacing 
the spool it is important ‘to connect it 
with correct polarity, and the best way 
to ensure this is to note connections and 
direction of winding, and follow these 
when replacing. ‘To distinguish the mag- 
net poles either a permanent magnet or 
2 compass magnet is required. The north 
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or marked end of either of these is attract- 
ed to the south pole of the earpiece, and 
repelled by the north, so their identity is 
easily established. ‘When looking at the 
end of the magnet spool, the current is 
running clockwise on the south pole piece 
and the opposite way on the north, which 





Headphones 


is connected in series, as shown in the 
diagram. If no d.c. is to pass through 
the windings, the polarity is just as im- 
portant, because the signal impulses must 
weaken or strengthen each pole at the 
same time, otherwise volume would be 
much reduced. The above remarks also 
apply to magnetic speaker windings. With 
-no d.c. the outside connections to phones 
may be either way. 

If a set is not 


High Wavelengths. 
2 capable of tun- 


ing as high as 526 metres (570 k.c.) it 
is necessary to add ‘a certain number of 
turns to every secondary ‘tuning-coil. In 
a set with separate tuning dials this is 
a comparatively simple matter, but for 
ganged circuits the coils must be correctly 
“matched” to the new inductance value. 
If reaction is employed, an extra turn or 
two may be reauired on the tickler so that 
the set may oscillate at the higher wave- 
lengths. By raising the range in this way 
the receiver will not tune quite so far 
down on the low wavelengths, but will 
still cover the broadcast band if the con- 
densers are not less than .000385 mfd. The 
average coil will require about 10 extra 
turns, ; 

Another method is to increase the con- 
denser capacity by an extra condenser in 
parallel, or if the variable condensers are 
less than .0005 mfd, by changing them for 
a larger size. The following table shows 
the capacity to add in parallel. 


Coil ‘ 

indue. 500 550 Ada 

meh. Metres. Metres. Parallel. 
140 .0005 .0006 0001 
200 .00035 .00043 .00668 
234. .0003 .00036 00066 
280 .00025 .0003 .00005 


Hum may arise from the power supply, 

speaker field, pick-up from power- 
lines, filaments or heaters, leakage between 
heater and cathode due to high a.c. poten- 
tial difference, etc. Locate the source by 
shorting first the input, then the output of 
each. stage in turn. If it persists after 


equivalent to alternating-current 


the input of the last audio stage has been. 
shorted, the trouble is probably in the 
power-pack or speaker. Short the output 
transformer. or voice-coil, and any hum 
remaining may be in the field. 

A .1 mfd. high-test condenser on each 
side of the power line to earth will rednce 
one class of tunahle hum. Increasing the 
capacity of smoothing condensers may 
give considerable reduction. ‘Try adding 
to each one in turn. : 

Audio transformers should be kept well 
away from any a.c. fields. Stray hum 
from the rectifier and filter choke may be 
picked up {by the detector or audiv valves. 
Sometimes it is an improvement to con- 
nect the speaker field, if used as 4 cheke, 
in the “B” negative lead. 


I.F. Transformers for — superhets., 

now constructed 
with air dielectric variable condensers, 
are very efficient. A gain per stage of 
200 is usual, giving a gain of 4000 for 
two stages—all the gain now required 
With the latest valves and other circuit 
improvements. <A gain of 259 is possible 
where a single stage is used, but selectiv- 
ity suffers if the gain is made too high, 
and very thorough decoupling of all ad- 
jacent leads is necessary. 


Impedance Matching. Unless there 

Ig. -2nt. least 
approximate matching between the’ out- 
put valve and the loudspeaker, really high 
grade reproduction is not possible. If 
ali is in order, heavy volume should be 


obtainable without distortion. 


Impedance is stated in ohms, but differs 
from direct-current tesistance; it is 
resist- 
ance, or resistance to the signal com- 
ponent. 

Dealing with magnetic speakers, the 
impedance should be double, or nearly 
double, that of the valve, taking it at 
250 cycles as an average, because the im- 
pedance of a magnetic speaker. varies 
according to the frequency reproduced. 
A small fixed condenser is often put across 
the windings to reduce the impedance at 
the higher end of the scale. The greatest 
transfer of undistorted power will be 
around the frequency at which the speaker 
impedance is about double that of the 
valve, usually 200 to 300 cycles, giving a 
fairly deep or “mellow” tone. if -=2the 
greatest transfer of power is around 700 
to 800 cycles, the. general tone will be 
high, because notes at the lower end of 
the scale will tend to weaken, Speaker 
units are mostly designed so that the im- 
pedance at 256 cycles suits the average 
output valve of 2500 ohms impedance. 
Whether the speaker is connected directly 
to the plate of the valve, or through an 
output transformer or choke, the remarks 


. apply, but only in the case of a small 


1:08. 
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valve should the plate current be put 
through the speaker windings. 

If two output valves are connected in 
parallel, the total impedance is half that 
of one valve, but if they! are put in series 
(push-pull) the impedance is double that 
of one valve. Thus we find that even 
with large valves used in push-pull the 
total impedance is inclined to be high, 
and in order to match the speaker to this 
the output transformer or choke is tap- 
ped, and this is equivalent to raising 
the impedance of the speaker. If the 
ratio is 2-1, it is equivalent to multiply- 
ing the speaker impedance by 4°(2 x 2). 
so instead of the speaker giving its mavxi- 
mum volume at a frequency for which 
its impedance is 1600 ohms, the maxt- 
mum power transference will now be at 
a frequency for which the speaker jm- 
pedance is only 4000 ohms, though it is 
made equivalent to 1600 ohms by _ the 
tapping. With a 8:1 ratio the speaker 
impedance is equivalent to nine times 
(3 x 8), and it will thus be seen that 
with a suitable ratio the range of re- 
production may be moved up or down to 
obtain the most desired quality reproduc- 
tion. Increasing the impedance of the 
output transformer assists the reproduc- 
tion of deep notes. 

Concisely put, a step-down transformer 
steps up the impedance of the speaker, 
so that a 10-ohm dynamic speaker with 
a 10:1 transformer puts on the valve the 
same load as a 1000-ohm speaker directly 
coupled. 

Speakers, like valves, have half the 
impedance when paralleled, and double 
in series, which shows that when one 
is switched off an equivalent impedance 
should take its place, or reproduction 
from the remaining speaker will be 
affected. 3 

Provided that the voice coil is correctly 
positioned in tthe gap, the impedance of a 
dynamic speaker does not vary much with 
frequency, but if part of the coil is ouat- 
side the gap. this does not apply. The 


-output transformer ratio is calculated by 


dividing the speaker. impedance into the 
load resistance and extracting the square 
root cf the result, which gives the raiio. 


Interference, Electrical. A band-pass 

filter with 
separate aerial primary will tend to re- 
duce local interference ‘better than when 
the aerial is tapped into the grid coil. 


Kilocycles—Metres. The usual for- 

mula for ascer- 
taining kilocycles or metres is to divide 
the known quantity into 300,000, which 
gives the wanted figure. This method. 
though very generally used. actually gives 
an error of 6 parts in 100,000. If the fac- 
tor 299,820 is used, a more. accurate re- 
sult is obtained. 


Wavelensth — 3:00, 000 divided by kilo- 
cycles. 

Kiloecycles = 300,000 divided by wave- 
length. 

The following table gives a few leading 
frequencies, with equivalent metres and 
megacycles :— 


Metres. K.C. M.C. Metres. K.C. M.C. 

500 . 600 — 42.86 7,000 i 

4060 750 — 37.5 8,000 § 

300 1000 1 Sa: 9,000 9 

200 1500 1.5 30.0 10,000 10 

150 2000 2 25.0 12,000 12 
100 3000 3 20.0 15,000 15 —— 

qa 4000 4 18.0 16,666 — 

60 5.000) =A 15.0 20,060 20 

50 6000 6 10.0 30,000 30 


Linear Detector is one in which the 

rectified output is 
exactly proportional to the carrier-wave 
input. This is the case with the grid- 
leak detector, but with the advent of 
high-powered stations and the demand 
for heavy output, detector distortion has 
been overcome and amplification increasea 
by using greatly-increased plate voltage, 
low grid-leak value, and small grid con- 
denser (.25 meg. and .0001 mfd.), giving 
the ‘power grid” detector. When a 
screen-grid valve is used, the system of 
detection may be the same, but the ampli- 
fication is much greater. The anode bend 
detector is non-linear, but with high plate 
voltage and heavy input (sometimes called 


CONSTRUCTORS 
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the phase wire of the mains and the aerial 
connection, with a make-and-break switch 


a “power detector”) it tends to become 
linear, though its disadvantages are that 
rectification is not complete, and distor- 
tion is not entirely absent. 


Litz Wire or ‘Witzendraht wire’ is 

used chiefly for special high 
efficiency broadcast tuning-coils. It con- 
sists of usually 3, 9 or 27 strands of fine 
wire, which may ‘be enamelled, or single 
or double silk covered. The strands are 
twisted together and enclosed in an outer 
covering of silk. The strands are 36 
gauge or finer. The object is to provide 
more skin surface than is afforded by 


solid ‘wire, and thus reduce the r.f. resist- . 


ance. Unless the wire is carefully chosen 
to suit the particular coil, little or no ad- 
vantage may be gained. No advantage 
whatever is gained by using it for short- 
wave coils, because the strands are too 
closely coupled, and any possible gain is 
neutralised by what is Known as “iprox- 
imity effect.” 


has a very definite bearing 
upon reception of distant sta- 
tions. The sea-coast is usually fayour- 
able, more particularly if ‘the outlook 
seawards is towards the incoming wave 
as, for instance, the west coast of the 
South Island, and the Taranaki coast in 
relation to Australia. In such places it 
is often possible to receive Australian 
broadcast stations during daylight, where- 
as in less favoured localities such a feat. 
would ‘be impossible. The closely-built 
portion of a city is unfavourable on ac- 
count of the network of overhead wires 
and numerous steel-framed buildings, all 
having an absorbing effect upon the 
waves to say nothing of the interference 
generated by tramways and electric ma- 
chinery of all kinds. A high situation is 
usually good, but a hill close to the re- 
ceiver on the incoming side may have 
either a slight or a severe screening ef- 
fect. The presence of mineral deposits 
in screening hills may entirely obliterate 
signals. The same receiver taken to ditf- 
ferent localities often gives a surprising 
variation in performance. 


Location 


Magnet Windings. Sometimes an cx-. 

perimenter wishes 
to construct an electro-magnet for a relay 
or other purpose, or to check up the po- 
larity of phone or speaker Windings. A 
handy rule is to remember that when 
looking at one end of the spool, if the cur- 
rent is running clockwiSe it is a south 
pole, and if aNti-clock it is, of course, 
2 north. e 


Many English receiv- 
ers have a ‘mains 
2erial” built into the receiver so that it 
may be switched in at will to use in place 
of the regular aerial.. It consists of a_ 
sinall fixed condenser in series. between | 


Mains Aerials. 


included. When sold as a separate unit, 
there is a condenser in each mains lead, 
but the phase wire must be selected by 
plugging in the reverse way. Some users 
have had success and: others the reverse, 
as reception depends upon the disposition 
of the house wiring and adjacent lines. 
The regulations are complied with if the 
condensers used are of undoubted relia- 
bility and 1000 volts test. This type of 
aerial is of no use for short-wave recep- 
tion. 


Measuring Voltages. A milliameter of 

good make, 
reading 2 milliamperes for a full-scale 
deflection, is a useful piece of appara- 
tus for the experimenter to possess, as 
it can ibe turned to invaluable uses, 
not the least important being the function 
of reading any direct current voltages 
from fractions of a volt to thousands of 
volts. Any voltage is read by merely 
connecting the positive side of the meter 
to the positive source of potential, includ- 
ing in series a suitable value of resistance 
that will not allow more than 2 milliamps. 
to flow; the negative side of the meter 
is connected to the negative of the circuit 
to be measured. A resistance of 10,000 
ohms in series gives 20 volts for the full 
scale; 100,000, 200 volts; the correctness 
of the reading depending upon the accu- 
racy of the resistor used. The ordinary 
carbon resistor usually has a tolerance of 
ten per cent., which is too great for this 
purpose. The Ferranti wire-wound type 
is much more accurate, while for the 
carbon type, Graham-Farish are zood 


where extreme accuracy is not essential.. 


The error in carbon resistors is generally 
under value rather than over. Several 
resistors may ibe placed in series and a 
connection made at the required point. 


Metal Spindles connecting ganged 

; condensers or. run- 
ning through screen partitions, should be 
earthed by a spring contact at every parti- 
tion, otherwise there is a danger of coup- 
ling the two circuits which. the screening 
has been designed to prevent. 


Microfarads. A farad is the unit of 
capacity, but as it is 
too large for ordinary use, the millionth 
part, or microfarad (mfd.), is used as 
the practical unit, and this again is divid- 
ed into a millionth part. or micro-micro- 
farad (mmfd.), useful for stating small 
capacities. For ease in translating the 
latter into the former, a few leading cana- 
cities are given :— 


Mfd. Mmfd. Mfd. Mmumnfd. 
001 = 1000 .00008S — 80 
.0005 = 500 000058 = 50 
.00038 = 300 000025 = 25 
.00015 — .150 .00001 = 10 
.0001 = 100 
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Microphones for stunts in the home 


are easily improvised in. 


several ways. A magnetic cone, dynamic 
speaker (with field excited), headphones, 
or pick up may be connected to the input 
terminals of the amplifier . transformer. 
and when spoken into, the voice will be 
reproduced by the amplifier speaker. In 
the case of the pick-up, a paper cup must 
be stuck on the needle, and the cup is 
spoken into, the usual pick-up connections 
being retained. ‘The substitutes mentioned 
above all produce the necessary current 
when spoken into, so no battery is included 
in the circuit. 


To 
trouble with 
bass reproduction in miniature dynamic 
speakers the resonance of the cone _ is 
raised to about 150 cycles by a decrease 
of weight and diameter, and by stiffening 
the surround and _= spider. By this 
arrangement there is excellent repro- 
duction with good sensitivity between 100 
and 5000 cycles, while up to 4 watts may 
be carried without overloading. 


Modulation 


Miniature Speakers. 


of the transmitted carrier- 
wave extends to 5 kilo- 
cycles on either side of the carried fre- 
queney, so that at the “peaks” of signals, 
the full 10 kilocycle channel is utilised 
if modulation is 100 per cent. In actual 
practice the jimit is usually 80 per cent., 
because if modulation exceeds the limits 
of the 10 k-.c. channel, ‘there will be a 
heterodyne with the adjacent station on 
either side. If a carrier is modulated 
with a low percentage, in the case of a 
distant. station ‘tthe carrier will be well 
received, but as the signal is only weakly 
impressed upon it, reproduction will be 
correspondingly weak. 


Several sets may 
each receive a dif- 
ferent high frequency simultaneously frem 
one aerial, if each receiver is coupled to 
the Jead-in (inside the building) by a 
separate insulated wire, the free end be- 
ing given 6 or 8 loose turns round the 
lead-in. ‘The lead-in itself may be serv- 
ing a broadcast receiver at the same time. 


Multi-Reception. 


Non-Inductive Condensers should 

always 
be used as the coupling between a baad- 
pass secondary coil and earth, because in 
some cases the inductive rolled type may 
have a considerable effect upon the capac- 
ity of its associated tuning-condenser, thus 
upsetting the ganging at one end of the 
scale. Another position in which this 
type of condenser should be used is the 
screen by-pass, because here the condenser 
has practically no impedance, while in 
the ordinary type the impedance may 
reach an unreasonably high figure for 
some purposes. 


prevent - 


Ss 


Oscillation, Audio. A good safe- 
guard is to place 
a composition resistor of 5000 ohms or 
more at the grid of the output valve, and 
a wire-wound resistor of 100 ohms at the 
plate terminal of the valve—both connec- 
tions as close to the valve as possible. 


Oscillator, ““Electron.” As the experi- 

menter DLro- 
eresses he begins. to feel the need of a test 
oscillator calibrated to vive any required 
frequency. Many oscillator circuits have 
been produced, but steadiness of frequency 
is of first importance, and this type ful- 
fils that condition to a high degree. As 
shown in the diagram, it is operated by 


25,000- 
100,000 


Oscillator 





a.c., with plug-in coils. The condenser 
across the coils may be .0005 mfd. for the 
broadcast band, with either a series con- 
denser or a separate .00015 mfd. condeuser 
to switch in for short-wave work. The 
coupling at “COC” must be a very small 
capacity, .00005 mfd. or less, and as a rule 
two ends of insulated wire twisted t0- 
gether a turn or two is all that is.re- 
quired. ‘The tap in the coils should be 
1-3 of the total turns from earth. If 
oscillation is too violent, reduce the value 
of the grid leak. The resistors shown 
suit about 112v. “B,” but can be altered 
as required. Adopt a straightforward 
layout, putting resistors and condensers 
under the base. Complete - shielding 
often makes an improvement for some 
work. ‘The 224 is a suitable valve. 

It is always as well to re- 


Output. 

member that the last valve 
in a receiver governs the maximum undis- 
torted output. Ifa 171A is the last valve 
in a four-stage receiver, the addition of 
more r.f. stages will increase the range 
of the receiver, but the undistorted out- 
put will be exactly the same unless the 
171A is replaced by a larger valve. Vol- 
ume-carrying capacity is more important 
in an output valve than amplification, 
though in some recent developments both 
of these qualities are successfully com- 
bined, even to the extent of dispensing 


_ with a first audio stage. 
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Overhaul. 
odical overhaul, say at least 
every twelve months, if its performance 
is to be kept up to maximum. Apart from 
the valves, general deterioration is going 
on in every part, and when we consider 
the great heat generated in many SseLs, 
the expansion and contraction caused 
thereby is bound to cause looseness to 
develop in many places, if nothing worse 
happens. In the following list, the parts 
first mentioned are liable to earliest :e- 
placements: Electrolytic and mica con- 
densers, power transformer, variable re- 
_ gistors, fixed resistors, dynamic cone and 
voice coil, resistors, dynamic cone and 
field winding, general wiring. 


Parallel-Fed Transformers. By keep-’ 


ing the 
direct plate-current out of the primary of 
the audio transformer, the inductance of 
the latter is considerably increased, with 
consequent greater amplification of the 
bass notes. By adjusting the coupling 
condenser to the correct value, the bass 
response may be further increased down 





Parallel-led Transformers 
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to any given freauency, below which there 
will be a gradual falling-off. If the amnpli- 
fier is also to reproduce gramophone re- 
cords, a good frequency to arrange for is 
60 cycles, owing to the fact that in ihe 
records amplitude decreases on the iow 
frequencies. Asa guide it may be stated 
that ‘the primary inductance of the AF3 
and 3C is 130 henrys and AF, 5C, or 5CC, 
200 henrys, all with no d.e. - 
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Pentode and Speaker. It is a feature 

of the power 
pentode that the power delivered to the 
speaker is the same at all frequencies, 
although in the case of a magnetic unit, 
the impedance rises steeply as the fre- 
quency rises. On this account the pentode 
considerably accentuates the high notes, 
and in the case of speakers with cones of 
paper—designed in the first place to boost 
- the weakened high notes delivered by tri- 
ode output valves—there should be com- 
pensation to reduce the intensity of high 
notes. Where the cone is made of softer 
material the necessity for compensation 
will not be so great, but is still necessary 
to suit most jisteners. Such compensa- 


Livery receiver needs a peri-. 


tion also reduces background noise and 
needle scratch, and tends to soften the ef- 
fects of static. Compensation, or tone 
control, may be effected with a fixed con- 
denser only, from output valve plate to 
earth, or condenser and variable resist- 
ance in series across the output traus- 
former primary, or a small tapped choke 
and condenser in series in the same posi- 
tion. 


Plate Voltage Measurements. When 
tak- 
ing a plate voltage reading it is quite usu- 
al to connect the negative side of the 
meter to the metal chassis or earth lead, 
but this method includes the bias in the 
plate voltage in the case of a.c. valves. so 
that a more correct reading is obtained 
by connecting the meter to the cathode, or 
in the case of a directly-heated output 
valve, to one of the filament terminals. 


Polygonal Coils. A coil with four, 
six, eight or other 
number of sides is equivalent to-a circular 
solenoid with an equal length of turn. To 
find tthe length of turn, measure with a 
narrow strip of paper, and divide the di- 
mension so found by 3.14. TDhe dividend 
will be the diameter of an equivalent cir- 
cular solenoid, and from ‘this the correct 
number of turns may be found in a chart. 


Positive and Negative. Battery *ur- 
rent is al- 
ways taken as flowing from the positive 
pole of a battery and returning to the 
negative. Hither red or a + sign is used 
to denote positive, and — or black or green 
for negative. Power lines supplying direct 
current are respectively positive and 
negative. One line is usually earthed. 
Alternating current supply has a “phase,” 
or live wire, and a neutral, which is 
earthed, but polarity does not affect the 
working of most a.c. apparatus. When 


connecting up electrolytic condensers it: 


is very important that the positive lead 
should be connected to the marked posi- 
tive pole of the condenser, otherwise diam- 
‘age will result. 


Potentiometers of high resistance, 
and usually wire- 


wound, are much used for reaction con- 
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Potentiometers ealiode 





trols and for volume controls varying the 
bias on r.f. valves. The correct way of 
connecting is so that the knob is turned 
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clockwise to increase reaction or increase 
volume. <A diagram shows a ‘back view of 
the correct connections, that for bias con- 
trol being used as a variable resistance 


- with two connections. 


Power Limitation, The power of Eu- 

ropean stations is 
limited as follows: Over 1000 metres, 150 
k.w.; 545 to 272.7 metres, 100 k.w.; 272.7 
to 240 metres, 60 k.w.; 240 to 200 metres, 
30 k.w. Exceptions are: Moscow (over 
1000m.), 500 .k.w.; Budapest, Leipzig. 
Paris (PTT), Prague and Vienna, ail 
120 k.w. 


The standard type of 
container is made from 
16 or 18 gauge aluminium, with a turned- 
down chassis as for a receiver. On seach 
side of this is bolted a panel, and betwzen 
these are fastened upright partitions with 


Power-Pack. 
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. Power -~FPack 


flanges, similar pieces being used at the 
ends, with screws at the top end to act 
One partition contains the 
transformer in a horizontal position, an- 
other the rectifier, and another the one or 
two chokes, as required. The dimensions 
given accommodate the 110-watt trans- 
former and the two iltin. core chokes. 
Smoothing condensers and connections are 
under the chassis. Dimensions should be 
-altered, if necessary, to suit. 

If shielded. transformer and chokes are 
to be used, they may be mounted upon a 
chassis only, the sides being dispensed 
with. For greatest hum reduction, the 


_-axis of the ‘transformer winding must be 


at right angles to the axis of any smouth- 
ing-chokes that are used, and the same 
applies to a speaker field if it is near the 
transformer. 


Prohibited Earths include connection 


to electric conduit 
or earthing wires, or telephone earth 
wires. These would not be desirable earths 


' “in any case. 
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A qualified ser- 
viceman holds .a 
certificate showing that he has passed an 
examination to prove that he possesses 
the requisite technical knowledge to effect 
alterations and repairs to any radio re- 
ceiver. He will always produce his ‘‘tic- 
ket” upon request. The examination also 
authorises him ‘to carry out any electrical 
connections between a receiver and the 
wall socket or ceiling rose, and to replace 
the fuse-link on any sub-circuit supplying 
current to radio apparatus. Details 2f 
the examination, which is held twice year- 
ly, may be obtained from the Assistant- 
Secretary, Wellington Employers’ Feder- 
ation, N.Z. University Buildings, The Ter- 
race, Wellington. . ai 


Radio Servicemen. 


Reaction may be found to fail around 

certain frequencies. Although 
oscillation may be obtained, no increase 
in signal strength might be noted. It is 
probable in such a case that oscillation 
is taking place at the frequency to which 
the reaction circuit is tuned by the reac- 
tion condenser and other capacities. This 
is more likely to occur when the number 
of reaction turns is excessive, and may 
be overcome by inserting between tickler 


and condenser a series non-inductive resist-- 


ance of from 100 ito 1000 ohms. An al- 
ternative is to rewind the tickler, using 
resistance wire. 

One of the best circuits for obtaining 
smooth reaction in short-wave or broud- 
cast receivers is shown in the accompany- 
ing diagram. It is Known as “electron- 
coupling.” and where reaction is already 
controlled by varying the detector screen 
voltage, little change is required to try 
it out. There is no tickler coil, and in- 
stead the bottom turn or two of the sec- 
ondary is made to act as a tickler by con- 
necting a ‘tap to the cathode of ‘the detec- 


_tor. In the average circuit mentioned, 


the only change, apart from tapping the 
coils and removing the ticklers, is to con- 


-nect together the two leads that formerly 


went to the tickler, and to earth the 
cathode via the coil tap. Where the con- 
structor may be left guessing is in the 
pesition of the tap on the secondary coil, 
Sd as a guide it may be stated that in the 
average receiver, reckoning from the earth 


end of the coil, the following tappings will - 


be suitable: Broadcast, 2 to 3 turns (both 
coils, if two), 80 metres, 2 turns; 40 
metres 13 turns; 20 metres 4 to # turn. 
On the 40- and 20-metre coils the best way 
to arrive at the tap position is to clean 
the wire for a distance each side of the 
expected ‘position, and wind the end. of a 
length of (say) 26 gauge wire twice round 


the coil turn. Then connect this to tie - 


prong of coil base slightly loosely. Now 
the position can be rapidly found by slid- 
ing the wire along, soldering when cor- 
rect. An advantage of this system of 
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coupling is that very little adjustment 
of reaction is required over any given band 
in use. Grid leak and condenser values 
should be tried out, as more sensitivity 
will probably be obtained if these are re- 
duced. even to 1 meg. and .00005 mfd. 


Reaction 





Transformer coupling to the previous plate 
is shown in ‘the diagram, but the system 
works equally well with “‘tuned anode’ 
coupling. In either case there is one con- 
nection less to the coil-former. 


Regulations. ‘The following points, 

mostly from the Radio 
Wiring Regulations, must be observed by 
radio amateur constructors :— 

Power transformers must have a pri- 
mary winding separate from other wind- 
ings, that is, must be double-wound. Be- 
tween the primary and other windings 
there may be an electrostatic shield earth 
connected, but in any case the insulation 
is to be undoubted. ‘The primary wire 
must be of ample gauge to prevent un- 
due heating. Condensers across mains 
must be of ait least 500 volts a.c. test. 
Auto-transformers may only be used to 
regulate the supply to the primary of a 
double-wound transformer, and must be 
enclosed in metal. 

All primary windings connected to the 
maing must be protected by a fuse in 
each conductor. 

Power-packs, battery eliminators and 
chargers must ‘be enclosed in .a metal 
case, and if connected to the mains by 
a non-reversible plug may be fitted with 
a single-pole switch; if connected by a 
reversible plug, no switch must be in- 
cluded in the apparatus, and this also 
refers to receivers with built-in power- 
pack. Cases shall be adequately ven- 
tilated and.connected to earth, and all con- 
nections carrying 100 volts or more shall 
be protected against accidental personal 
contact. A ‘three-conductor cord is 
coloured—phase or live wire red, neutral 
black, earth white or any colour but black 
or red. 


Apparatus operaited from direct cur- 
rent mains must haye a _ double-pole 
switch, and non-reversible plug adapter. 

A receiver may be run from a flexible 
cord connected to a lighting point, or 
by a cord to a ceiling rose in addition to 
a lighting pendant, but in these cases 
there must be no switch on the cord o” 
receiver, which could be connected in 
the later case with a lamp socket and 
adapter, or similar connector. Cords. 


used in this way must be held across the . 


ceilings and walls ‘by insulated hooks. 

Flexible cords to wall-plugs should be 
fitted with cord-grips. 

Soldered or other join'tts must not be 
made in flexible cords: they may be 
joined with a Jamp socket and adapter 
or Similar connecter, but not the small 
porcelain type. Wlexible cords should not 
be led into another room, or through a 
hole in walls or partitions. 

Every set of apparatus other than a 
battery-charger or ibattery-eliminator 
shall be provided with a legible warning 
notice stating that no internal parts mnst 
be touched until the wall-plug or adapter 
has been withdrawn. All wiring work in 
connection with the installation of an 
electric radio receiver must be carried 
out by a person licensed by the Public 
Works Department. 

Constructors are allowed to make their 
own power-transformers and similar ap- 

paratus, for connection to the mains pro- 
vided they comply properly with ‘the re- 
gulations. 

Earth connection may only be made to 
a cold-water pipe or to a specially-sunk 
plate or other piece of metal. 

Bakelite sockets and adapters should 
be used; wooden. adapters are not per- 
mitted. 

Household and other electrical installa- 
tions are inspected at periodical intervals. 


in liquid form may be 
made by dissolving pow- 
dered resin in denatured alcohol, painting 
on the parts with a small brush. Keep 
well corked, and add alcohol to keep con- 
sistency correct. 


Resin Flux 


used in receivers are most- 
ly the “‘carbon” type, with 
wire “pigtails” attached, making connec- 
tion an easy matter. 
rent to be carried by the resistance must 
always be taken into account, as the car- 
rying capacity of the carbon type is lim- 
ited. It becomes less as the higher values 
such as 100,000 ohms are reached: drop- 
ping to several milliamperes. If the re- 
sistance is around 100 ohms, 10 or 20 m.a. 
will ‘be safely carried. Where heavy cur- 
rent is carried, as in the cathode resistor 
of a 56, or the output valve, long service 
is secured by employing wire-wound re- 
sistances, which are generally capable of 
earrying up to 100 m.a. 


Resistances 
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Carbon resistors are useful when “non- 
inductive’ results are required, or if the 
-Wwire-wound type is to fulfil this condition 
there must be an even number of sections, 
half of them wound in the opposite direc- 
tion to the remainder. ‘The carrying ca- 
pacity of resistors is rated in watts, and 
within certain limits a resistor may carry 
small current at high voltage, or heavier 
current at low voltage. Elsewhere is giv- 
en a table showing the rating of resistors 
required for a given voltage and current. 


Resistance Rating. Carbon~ composi- 
tion resistances 

now figure largely in the average circuit, 
and in order to ensure long life for these 
components it is only necessary to ensure 
that their capacity for current and watts 
is not exceeded. The higher the resistance, 
the less current it will usually have to 
carry, and this works out very conven- 
iently in practice, permitting the use of 
resistors of 1-watt or even lower rating in 
many positions. For the guidance of con- 
structors, a table is given in the Reference 
Section showing at a glance the rating 
necessary for a given current and voltage. 
Suppose it is necessary to pass 3 mills. 
at 200 volts through a resistance of 100,000 
ohms. In the table 100,000 ohms and un- 
der “1 watt,” 3 mills is shown, and under 
“voltage, 1 watt,’ 315 volts is indicated, 


so that a l-watt rating will be safe. AJso, 


it is shown that a 5000-ohm resistor of 2- 
watt rating will safely carry up to 20 
mills. at 100 volts, or we can make it 10 
mills. at 200 volts, or 5 mills at 400: volts, 
as these proportions also equal 2 watts. 
These results are arrived at by multiply- 
ing milliamperes by volts, afterwards 
marking off three decimal places from the 
right because the calculation is in mills. 


R.F. Chokes are easily constructed, 
but without reliable spe- 
cifications a very inefficient component 


~ may result ‘because the choke may possess 


one or more “dead spots” or “holes.” <A 
choke must not resonate at any frequency 
that it is designed to‘hold back, or “‘choke,”’ 
but must have a resonant peak somewhat 
lower in frequency than ithe lowest 'to be 
received. Thus. a broadcast choke should 
not peak at less than 500 k.c., and may 
reasonably go to 450 k.c. or lower if for 
broadcast only. For an all-wave choke 
the same resonant point suits well, be- 
cause by fixing it at too low a value we are 
only sacrificing some effect on the higher 
frequencies, where the full efficiency is 
needed. However, in England. where «he 
long-wave stations have also to be covered, 
chokes are produced that will cover from 
2,500 metres down to 15 metres. 


Screws in awkward corners may —he 
inserted by first sticking the slot 


of the screw to the driver point with’ sce- . 


eotine or celluloid cement. 


Selectivity ofa broadcast receiver may 
pe improved considerably 
by the use of a selectivity unit, which is 
just as efficient as a wave-trap for cutting 
out the local, and has the advantage that 
it adds selectivity to all parts of the dial 
range. In addition to the usual coil and 
air dielectric condenser in the ordinary 
series wave-trap, a .0001 mfd. variable 


“OOO| 


to 


A of Receiver 





condenser is all that is required, with the 
addition of about 10 turns of 30 d.e.c. wire 
wound on match-sticks over the lower end 
of the coil. This acts as a primary coil 
and is tapped from the bottom at 4 and 
7 turns. The receiver connection from 
the top of the tuning-coil is taken through 
the .0001 mfd. condenser, which is of eon- 
siderable assistance in cutting out an 
unwanted station on a nearby frequency. 
If a coil has to be made specially, a 2in. 
former wound with 66 turns of 26 d.«.c. 
wire is suitable for a .0005 mfd. condenser. 
Pnamelled wire is not quite so efficient. 
Have both condensers on the panel. 
The same circuit is excellent to sharpen 
up short-wave reception when Morse in- 


terferes. It can be made to suit all wave- © 


lengths by arranging for plug-in coils, but 
in this case a .00035 mfd. condenser is 
the value for the large condenser, with a 
few more turns on the broadcast coil. A 
valve-base with 5 secondary and 3 pri- 


' mary turns of 24 d.s.c., 1-8in. apart, covers 


from about 20 to 50 metres. 


Sheet Metal, brass. copper, or alumin- 

ium, is made of a thick- 
ness corresponding to the wire gauge. 
Thus 18 gauge aluminium is equal in thick- 
ness to the diameter of an 18 gauge wire. 
Sheet-copper measures 4ft. by 2ft.,,and a 
sheet of tin-plate 20in. by 28in. Thin 
metal is cut with “snips,” but ‘thicker 
material should be cut with a hack-saw, 
for which the blades should have fairly 
fine teeth. The same style of blade nay 
also be used for ebonite and similar ma- 
terial. Copper and brass may be obtained 
as thin as 36 gauge, as “‘copper foil’ -or 
“laten brass.”  Sheet-copper can be ob- 
tained tinned on one side. 24 to 28 are 
the usual gauges for shielding. For eco- 


nomy, sheet-iron may be used for panels- 


and chassis. 
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Shielded Lead-In. Earth the shield 
, through a variable 
resistance of 5000 ohms, and adjust the 
resistance according to the noise levyel— 
this also acts as a partial volume conirol. 


Shielding. Copper and aluminium = are 
the two correct metals for 
coil shielding. The higher the frequency, 
the thinner the metal required to produce 
an efficient shield. For ibest results a cylin- 
drical shield should not ‘be much less than 
double ‘the diameter of the coil. It is im- 
portant that all shielding should ‘be con- 
tinuous metal or in thorough contact 
throughout the length of all joints. These 
should be soldered, if possible, otherwise 
the efficiency of the shielding is impaived. 
Kor low-frequency shielding, such ag on 
power-packs and mains filters, very thick 
metal is necessary to be really effective. 


Short-Wave. Newcomers to short-wayre 

reception should be par- 
ticularly careful to consult call-books 
in order to ascertain at what ‘time of day 
any particular station may be heard. A 
time converter to show local time com- 
pared avith that at the ttransmitter—per- 
haps at the other side of the world——is 
also practically indispensable. 


Short-Wave Audio. In the case of a 

short-wave = set 
operated on 2-volt dry “A” batteries and 
having a 38-electrode output valve, it is 
a simple matter to obtain greater output 
‘volume by using a 33 pentode. ‘This only 
entails replacing the four-pin socket with 
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Bi+ 
Shorl-Wave Audio 


a five-pin, and connecting the extra screen 
connection to the B-++ side of the phones, 
as shown in the diagram. 


Short-Wave Troubles. When an ordin- 

, ary regenerat- 
ive short-wave receiver has een as- 
sembled, difficulty may ‘be experienced in 
procuring oscillation. Some possible de- 
fects are here mentioned :— 

1. Tickler may need reversing—a very 
common initial trouble. It may require 
more turns, if no oscillation, or if too 
violent, reduced turns. 

2. Grid leak may be wrong value—-too 
high gives high amplification with insta- 
bility in the form of a high-pitched 
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squeal—and sudden plop into oscillation— 
if too low, loss of amplification and diffi- 
culty in producing oscillation. Try econ- 


necting direct to earth instead of through 
coil. 

3. Grid condenser usually .0001 mfd. to 
If oscillation comes with a 


.00025 md. 





Short Wave Troubles 


b. 
sudden “plop.” and if tickler turns have 
been adjusted. then increase value. IKeep 
erid leads short and mount condenser as 
near grid as possible. 

4, Fixed reaction condenser too email, 
or none used. Usual value .0001 mfd. to 


- 00025 mfd. 


5. Screen potentiometer may require 
more or less extra resistance in the lead 
to B+. 

6. By-pass condenser on screen lead 
should be large, 1 to 2mfd. 

7. Plate resistor value may not be right. 


From 100,000 to 200,000 ohms is usual © 


when supply is about 250 volts. | 

8. R.f. choke may be too large—perhaps 
intended for broadeast. A 10 millihenry 
choke is ample for short-wave, as its seif- 
eapacity is low. No. 4 acts as a by-pass 
condenser to this choke, but often a small 
by-pass is connected on the B+ side also. 

When using phones, if there seems to 
be much troublesome hand capacity. (when 
handling the phones), place an r.f. choke 
in each output lead. 


is a condition encoun- 
tered in short-wave re- 
ception at no very great distance from che 
transmitter. Sometimes it has been found 
that signals from a powerful short-wave 
transmitter can scarcely be picked up at 
a distance of only a few miles from the 
station, while at a distance of 1000 miles 
or at the opposite side of the world. they 
are quite strong. For the purpose of 
explanation, we adopt the idea of a re- 
flecting (Heaviside) layer in the sky at 
a eight of many miles. Waves proceed- 


Skip Distance 
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ing in all clear directions from the sta- 
tion ‘cannot bend with the curvature of 
the earth, but proceed in a straight line 
until they strike the “layer,” when they 
are reflected at the opposite equal angle, 
and by several reflections in this way, 
reach the opposite side of the earth. At 
the first stage the absence of the wave 
while its route is close to the layer is 
more pronounced than at later stages, 
where reflections have caused more dif- 
fusion, and where ‘also waves may reach 
by other routes, thus giving a better aver- 
age field strength. New Zealand recep- 


-tion of the Australian short-wave stations 


appears to be at times affected ‘by this 
“skip” effect, .giving erratic reception. 
“Skip” changes with frequency of trans- 
mission, and also seasonally, being more 
noticeable at night than by day, and great- 
er in winter ‘than summer. At the outer 
edge of the skip distance there may be 
periods of distortion and severe fading. 
At high frequencies the ground-wave is 
lost after travelling a comparatively short 


distance. 
Sky-Wave. This ig the same ag +he 
grovyr7 wave, except that 
it is the portion of the transmitted signal 
that takes an upward ‘angle. If it travel- 
led upwards in a straight line indefinitely, 
it would be lost, but it is reflected by the 
Heaviside layer, and travels round the 
world by means of several deflections of 
the straight line, much in the same way 
as an octagonal figure approximates to < 
circle, with each corner to represent a 
point of reflection. 


“Soft” Valves Sometimes a power- 

valve that has been in 
use for some time will show a blue glow 
when working—a sure sign that it re- 
quires replacement, having gone “soft,” 
which is a term used to indicate that 
stray gases have found their way into the 
vacuum from the metal electrodes, and 
when ionised by the current, show a biue 
glow. The excepton to this rule is the 
power pentode, which normally shows a 
blue glow when working, owing to elec- 
trons striking the interior surface of the 
glass bulb. 


Soldering is easily learnt with a small 

amount of practice, anil is 
very necessary in joining wires for radio 
work. An electric soldering-iron consum- 
ing 60 watts will answer well, the larger 
size consuming 100 watts. A small ‘‘copper 
bit’ to be heated on a gas stove ov fire 
may be used. The main:thing is to keep 
the point of the iron clean and well 
“tinned” with solder—an occasional scrape 
with an old pocket-knife helps matters. A 
black point will not transfer heat to the 
work. For the initial tinning heat the 
iron. rub the point on glass-naper to clean 
it, then -apply resin-cored solder, which 
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will spread over the tip, assisted perhaps 
by rubbing the point with a piece of thick 
wire. ‘Clean with glass-paper or by scrap- 
ing with a knife any metal to be joined. 
If the separate parts are first separately 
“tinned” with solder, they will easily join 
when held together and the iron pressed 
onthem. A small amount of solder makes 
a neat joint. Excess may be wiped off 
with a rag before it sets. Do not let a 
joint move while the solder is setting, or 


‘it may form a brittle connection. For 


heavy work such ag joining conper shield- 
ing. etc., it is a good plan to use ordinary 
solder and “killed acid’ flux, which is 
made iby dissolving pieces of zinc in a 
saucer with spirits of salts (commercial 
hydrochloric acid) from the chemist. In 
an hour or so, when all effervescence has 
ceased, the liquid is poured: into a bottle 
and kept for use; apply with a pointed 
stick. <A satisfactory method of soldering 
aluminium thas not yet appeared. 


TIfor satisfactory use, the tip of the 
iron should be prevented from becoming 
pitted, and this is effected by wiping the 
tip with a rag not less than once an 
heur, so that the flux is not allowed to 
remain in the iron too long. It is a good 
idea not to run the electric iron at full 
heat after it has warmed up. If a resist- 
ance of 10 to 30 ohms is savitched in series 
after warming up, it will lenethen the 
life of the iron. Find the best resistance 
by experiment. 

A candle and mouth "~~~ ipe gives a 
handy temporary soldering apparatus, the 


flame being directed upon the joint, no ‘ 


iron being necessary. 

Soldering a lead to an earth pipe is- 
facilitated by sawing a V notch in’ 
top of pipe with a hacksaw’ tin the 
notch and solder the wire into it. A 


blow-lamp of some kind is n#eessary, he- 


cause an iron will not supply sufficient 
heat. 


Speakers, Using Two. When two 
? identical dy - 
are connected in parallel 
to an output transformer, tren when one 
speaker is disconnected, there is an in- 
crease in volume of about 40 per cent. 
from the remaining speaker if no means 
of compensation is provided. There will 


also be a difference of quality of repro- 


duction, because the speaker impedance 
is double when onlv one is working. To 
compensate for these differences it is 
necessary, when one speaker is switched 
off, to connect in its place an equivalent 
impedance—the best form is a copy of 
the moving coil over an iron case. AS 
a rule, a simpler expedient will be re- 
quired, such as a non-inductive resistance 
of suitable value. However, this weakens 
the high notes. Another method (a) is 
to place in series with a variable resist- 
audio choke with moveable 
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laminated core for adjustment to pre- 
serve high notes. ‘The choke value must 
be high, and the resistance low. Several 
' speakers may ‘be connected in the same 
way. . . 

Another method (b) is to connect poten- 
tiometers across the output, as shown in 


| Speakers, usitig Two or more 














0000 
Transformer 
Res. Choke 





Magnetic 
Speaker 









the diagram, which allows the volume 
of each speaker to ibe regulated independ- 


ently. ‘The resistance of the potentio- 
meter should not exceed 400 ohms for 
alynamics. 

There is no theoretically correct way 
of working a magnetic and dynamic 
speaker from the same outnut, but. the 
best method of compromise is shown in 
diagram ©. Different values of resist- 
ance should be tried in place of the 
10,000 ohms resistor shown. A variation 
is to move the 2 mfd. condenser to X and 
feed ““B-+-” to the plate through an audio 
choke at Y, so that no “B” current will 
traverse the primary of the output trans- 
former, of which one side will be earthed. 


Speaker Position. ‘The position of 

the loud-speaker 
in a room should be found by trial, so 
that the best possible may be perma- 
nently adopted. No particular rule can 
_ be‘laid down, because the size and shape 
‘of rooms vary so widely. In one corner 
at the opposite end to the listeners is 
often satisfactory, but the speaker should 
not be too close to the wall in any posi- 
tion. ‘The speaker should be albout level 
with the listeners’ ears, but is better too 
high up than too low. 


11 


Speaker Rattle is very quickly no- 
ticed, but actually the 
noise may not tbe the fault of the speaker 
adjustment at all. An overloaded output 
valve can produce a rattling noise that 
usually throws susnicion on the speaker. 
Possibly the valve may be nearing the 
end of its life, and require renewing. 


Speaker Reproduction should theo. 

retically be 
from 32 to 9000 cycles, but actually a 
much shorter range than this will give 
apparently good reproduction. A good 
output stage and dynamic speaker giving 
a response from 40 to 6000 cycles will 
be classed as extremely good quality 
while from a magnetic cone speaker the 
range might only be from 150 to 5000 
cycles, and yet be classed as good 
by the uninitiated. Experimenters who 
have spent time developing amplifiers 
to give the widest possible range of 
reproduction know what to isten 
for in the output. ‘Deep notes always 
add body to reproduction, and high notes 
brilliance, but a slight cut-off of high notes 
is rather an advantage in the case of a 
receiver situated a long distance from the 
nearest station. ‘Gramophone records eut 
off at 5000 cycles. 


Static is nobody’s friend, and it has 

often proved a great hindrance to 
commercial radio. Leading engineers have 
experimented for years with eliminators, 
mostly on the balancing-out principle, now 
declared useless. At the lbest the cure 
is only partial, owing to the complex 
nature of static. All that the amateur 
experimenter can do is to reduce its in- 
tensity by various subterfuges. One of 
these is to place across the speaker 
variable high resistance, say 25,000 or 
50,000 ohms in series with a 3 or + mfd. 
condenser. When the resistance is cut 
out, highest notes and static will be prac- 
tically eliminated. Speech will be clearly 
readable, although music will be deepened 
jin general tone. ‘Loose coupling betweer 
the aerial and grid ‘coil will weaken stati¢e 
to a greater extent than the signal, but 
this only refers to the aerial stage, and 
not to subsequent r.f. stages. Incidentally. 
loose coupling also tends to weaken power- 
line interference entering via the aerial. 
Many listeners imagine they are receiving 
static when it is really local power inter- 
ference, of which a great deal more usu- 
ally enters by the aerial than ‘by the 
power-lines connected to an a.ec. set. Sharp 
tuning helps to weaken static, as also does 
an aerial near the ground—two or three 
feet above. Some static is of an oscil- 
latory character. .and gives. different 
effects on different wavelengths. Static 
centres can be located by direction finding 
methods. Selective receivers and direc- 
tional aerials, such as the Beverage, form 
the best means of reducing static. <A six- 
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mile long Beverage is used on trans-At- 
lantic longwave telephony. 


Statie Filter. A very effective filter to 

cut down static and all 
high audio frequency scratch and hiss is 
made by winding upon an empty sewing- 
cotton reel with about three-quarter-inch 
centre, 13800 turns of 36 enamelled. wire. 


Qutput Trans. Primary 


WIV ARs, 


1300 T 


S tetic Filter 


Place this choke in series with a .05 mfd. 
fixed condenser and counect across the 
primary of the output transformer with 
an on-off switch. When background noise 
is bad, switch in the filter, and reception 
will be much more agreeable. A larger 
condenser will give a lower cut-off. The 
switch can be arranged to give choice of 
two or more capacities. 


in the newest valves is 
obtained by using a 
non-uniform construction in the spacing 
of grid and screen meshes. At low nega- 
tive bias, the non-uniform spacing has the 
same effect upon the plate current as if 
uniform, but as the bias is made more 
negative, the current from those areas 
of the cathode covered by the closely- 
wound grid turns is gradually cut off, 
rendering that portion of the cathode in- 
effective. ‘At the same time the plate cur- 
rent and mutual conductance characteris- 
tics change to minimise the factors re- 
sponsible for cross-modulation and modu- 
lation distortion. 


Super-Control 


Superheterodynes continue to in- 

crease in popular- 
ity on account of their selectivity, which 
enables them to separate stations 10 k.c. 
apart. On short-waves they: also have the 
much-needed sharpness of tuning so neces- 
sary to avoid interference from powerful 
morse stations. Constructors are now able 
to purchase intermediate frequency trans- 
formers ready-made and tuned to a given 
frequency. Care is required in’ the selec- 





tion of the intermediate frequency for an 
all-wave superhet, because the nearer the 
if. to the frequency on which signals are 
being received, the greater the efficiency. 
On the other hand, the lower the i-f., the 
greater the amplification. Phas At ‘has 
been found best for all-wave receivers to 
fix the if. just above the broadcast band, 
so that 460 or 472.5 k.c. may be used. The 
plate and grid coils are of the honeycomb 
type, each tuned by a pre-set variable c)n- 
denser, or better still, a midget air diceiec- 
tric type, one being enclosed in each end 
of the coil can. ‘The advantage of the tat- 
ter type is non-variation due to tempera- 
ture and humidity changes, and these can 
be greater than is usually suspected. 


The advent of the 2A7 type of valve has 
assisted the idea of combining first de- 
tector (or mixer) and oscillator in one 
valve, and for the second detector the 
2B7 type is now available, combining diode 
detector, pentode, audio or r.f. amplifier, 
and automatic volume control. With this 
arrangement it is possible to precede the 
mixer iby one r.f. stage, employing a total 
of five valves (excluding rectifier), with 
one if. stage. Using a 55 type, the same 
conditions prevail, except that the ampli- 
fier section is a triode (56). 


A superhet is more satisfactory with 
an rf. stage preceding the mixer, be- 
cause “second channel’ interference is 
thereby much reduced. 

For short-wave reception a separate 
oscillator has its advantages. 


Terrain is the “eround” between traus- 

mitter and receiver, and has a 
great influence upon strength and quality 
of recepton. Sea-walter is the best terrain 
followed by flat marshy land, pastoral 
country, wooded flat country, bush or 
mountainous country, and worst of all 
very broken, mountainous country covered 
with bush. 


Testing —80. For testing purposes, 

when an 80 or similar rec- 
tifier is in use, pull out the valve and re- 
insert only the two filament prongs, the 
two plate prongs being outside the socket. 
They may then be separately tested by 
prods on pin and socket, including a meter 
in the circuit. A touch in each socket will 
check each side of the transformer sec- 
ondary. , 
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Threshold Howl occurs in some 

short-wave Sets 
just as the receiver is going into oscilla- 
tion. Itis not only unpleasant, but limits 
signal reception, often preventing the set 
being operated at maximum sensitiveness. 
Stray zv.f. in the audio circuit is usually 
the cause. Various precautions are: A 
by-pass condenser (.0003 mfd.) placed 
erch side of the detector r.f. choke; an 
v.f. choke and by-pass condenser in any 
long speaker lead carrying plate current; 
a 100,000 carbon resistor in the grid lead 
to valve following detector. ‘Too large a 
grid condenser and too low a value of grid 
leak may ‘be causes. 


Thyratron. A mercury vapour half-wave 

rectifier containing a grid, 
by which action may be controlled. With 
a very low yoltage applied to the plate, 
very little current passes, and this condi- 
tion holds up to about 15 volts, when at a 
certain critical point, heavy current will 
flow, without increase of voltage. The 
exact voltage is regulated so that the ap- 


plication of a negative impulse to the grid 


starts the flow of heavy plate current, 
the grid having no further control until 
the plate voltage drops. The thyratron 
has many uses, such as relay operation, 
converting d.c. to a.e., ete. A photo-cell 


may be used to produce the grid “trigger” 


action. 


Tickler ‘Coils are often a puzzle to the 
inexperienced construc- 
tor, and quite often a well-built receiver 
has refused to work simply ‘because the 
tickler coil has been connected the reverse 
way round. ‘Specifications give the aver- 
age number of turns required, but very 
often this' does not give the precise range 
of reaction required, owing to slight un- 
avoidable differences in the circuit ca- 
pacity and also in “‘B” voltage, so that it 
can happen that a newly-built receiver 
will not oscillate until two or three or 
more tickler turns have been added. 

If reaction is too fierce and the set will 
not stop oscillating, turns must be taken 
The best way of adjusting the tickler 
is to tune in the top or highest wavelength 
on the band, and so adjust tickler turns 
and, if necessary, plate voltage, that tne 


set will just oscillate when the reaction 
eondenser or resistance is full in. 


Resistance is not of importance in the 
reaction circuit, because there is plenty 
so that tickler coils are best 
wound with fine wire, 36 gauge or smaller, 
because heavy ‘wire has more effect upon 
tuning adjustment with changes of reac- 
tion coupling. 


Time Factor. This is an important fac- 

tor in short-wave listen- 
ing, the first point to remember being 
that the other half of the world is obsery- 
ing night when we are enjoying daylight 


the (magnetic) speaker 
- secondly, as a ready means of matching 


' provided. 


hours, and in Europe it is midnight or 
thereabouts when it is the middle of the 
day with us. On account of this fact the 
chief stations received here during the 
daytime, from Europe are the colonial 
transmissions sent out at times specially 
suited to remote parts of the world. A 
receiver with several valves. will pick up 
American short-wave stations from noon 
until 4.30 p.m., Which is midnight, Eastern 
Standard Time. The earlier stations re- 
ceived are on 25 and 31 metres, those on 
49 metres becoming rendele 
3.30 p.m., according to conditions. Mexi- 
can, Spanish and other stations are heard 
at various times during the earlier part 
of the day. Few short-wave stations are 
on the air during the New Zealand even- 
ing. arly morning here corresponds to 
evening in Europe, and at this time many 
stations may be heard. Just before day- 
light a number of high-powered Eur opean 
stations may be heard on the broadeast 
band, particularly if the receiver is well 
located. ‘The enthusiast will use a DX 
Time Indicator, which greatly assists the 
search for stations. 

Transformers—Output. An output 
transformer 
is employed firstly so that the plate current 
of the last valve does not pass through 
windings, and 


the speaker impedance to that of the out- 
put valve or push-pull pair. The match- 
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Transformer—Qutput (Push-pull) 






ing is accomplished by means of “ratio” 
turns on the secondary winding. A push- 
pull transformer has a centre-tap in the 
primary winding, half the plate current 
flowing through each side, while for a 
single valve a straight single Winding is 
The secondary winding is 
Single in either case, and for 1 to 1 ratio 


its turns equal those ‘on tthe total primary, 


while for higher ratios the secondary turns 
are determined by dividing the total pri- 
mary turns by the required ratio. Thus, 
with 3000 primary turns for 2-1 ratio, 
the secondary would require 1500 turns 
and for 30-1, only 100 turns. For the pri- 
mary winding, 36 gauge wire will gener- 
ally be ‘suitable, and the same for low ra- 
tio secondaries, while above 10-1 the gauge 
for the secondary ™*y ibe increased to 82, 

increasing the gauge as the ratio rises, 
with 26 at 380-1 and 24 or 22 at 60-1, ac- 
cording to the watts carried. ‘The trans- 
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former secondary should theoretically 
have a lower d.c. resistance than the 
speaker voice coil, but in practice this 
would tend to make the secondary wind- 


ing too bulky, so a reasonable compromise 


is arrived at. 

A good single output transformer is 
made with a lin. stalloy core as used for 
power transformers, with “window” 12in. 
long. Half the primary winding is put 
on, then the secondary, followed by the 
remainder of the primary, all layer wound 
and well insulated. ‘Total primary turns 
will be 2400, 36 gauge enamelled wire. 
Secondary turn's calculated as above, with 
taps to give several ratios. 

For push-pull, first put on two halves 
of the primary of 2400 turns each, then 
the secondary, and two further primary 
halves of 2400 turns each. The primaries 
are connected, beginning at first inside 
winding to end of outside winding on 
opposite side, and also to “B-+-”; finish of 
first inside winding to beginning of out- 
side on same side; end of this outside to 
plate. Beginning of second inside wind- 
ing to plate, end to beginning of outside 
Winding on same side. 

iA 1¢in. core for push-pull requires a 
total of 3200 turns of 34 gauge wire, di- 
vided as above, into 4 sections of 800 
turns each. Only high ratios for dynamic 
speaker's will be required, so 24 gauge wire 
may be used. For 20-1 160 turns; 29 to 
1, 110 turns; and so on. For an output 
. from 6 to 10 watts, use 22 gauge wire in- 
Stead of 24. Window 22in. x in. 

All the above windings are suyposed to 
be in the same direction. 


An easily-made 
and effective 
metal container for a home-built power 
transformer is constructed as ‘shown in 
the diagram, wooden ends gin. thick being 


Transformer Shield. 





placed outside the metal, so that all sec- 
tions are screwed to the wood. ‘Cut the 
Six pieces of metal separately each to the 
exact size required, and drill holes for 
screws. ‘Attach the two metal end's to the 
inside of the wood ends, then-screw on 
the bottom and two sides, and finally the 
cover, when the transformer is in place, 
With well insulated leads coming through 
holes in the wooden ends, the holes in the 


metal being drilled slightly larger. Open 
joints along the edges will serve for ven- 
tilation. 


Transmitting is a hobby to which 
many radio listeners 
are eventually attracted. A license to 
transmit is issued to an amateur only 
after passing a theoretical examination 
to show that the has a good acquaintance 
with general radio principles, and esperi- 
ally those concerning transmission. In 
addition, there is a practical examination. 
in both sending and: receiving Morse sig- 
nals at a minimum rate of twelve words . 
a minute. These examinations are ar- 
ranged by the radio inspector for the (dis- 
trict, from whom particulars may ‘be ob- 
tained. A beginner’s transmitting outfit 
is comparatively inexpensive, and will 
give a range of a few thousand miles at 
least. “Hams” generally build their own 
transmitters and thereby become highly 
proficient at constructive work, in addi- 
tion to the radio experience of arranging 
an aerial system that will put signals over 
to the opposite side of the world. Having 
obtained a license, the tyro is free to. 
operate on 80 metres with either key or 
‘phone, and at a later date on other bands. 
Good text-books for examination matter 
are “The Radio Amateur’s Handbook” and 
Morecroft’s work on the elements of radio 
transmission. (See “Code Practice.) 
Trickle-Charging “B.” This is a high- 
ly satisfactory 
system of trickle-charging a short-wave: 
“B”’ accumulator with a small drain from 
a home-built broadeast power-pack, which 
in most ‘houses is in use for several hours 
per day. During this time the accumu- 
lator is receiving a small charge that 
makes the “B”’ accumulator independent 
of a separate charger, while it is always 
in a well-charged state, and keeps in good 
order longer for that reason. The pest 
idea is to make the whole system auto- 
matic, as shown in the diagram. The two- 
power-pack chokes are shown. ‘The relay 
may fbe 200 or 300 ohms, or other yalne, 
and the object of R1, 50 or 60 ohms, is to 
divert sufficient current through the retay 
to cause it to work. When the power- 
pack is operating, the relay closes, and 
“B” current flows through the ‘accumu- 
lator, regulated by ‘R2 to 10 milliamperes. 
The on-off switch is only for breaking 
the circuit if the short-wave set is used 
while the broadcast set is operating, but 
the accumulator -is aliways connected to 
the short-wave set. te 
For non-automatie operation, simply 
omit the relay and Rl and connect R2 
directly between the chokes. ‘The object 
of the relay is to automatically prevent 
the accumulator discharging when not be- 
ing charged, so its place must be taken 
by the on-off switch for non-automatic 
operation, that is, the switch must only 


121 








N.Z. RADIO GUIDE 


be on. when the broadcast set is operating. 
In case of the switch being accidentally 
left on, the drain would not be serious. 
as there would be in series R2 and the 
voltage-divider or higher resistances in the 
receiver. 


Values of R2 to give a 10 m.a. 









TIT 


B Accumu/afor 
Anal} ayafayey 
Trickle-Charging B 


drain are given, the nominal voltage of 
the accumulator being around 112 volts. 
In actual practice the drain is small, be- 
eause there is against it the limiting back- 
voltage of a well-charged accumulator. 


Power-pack R2 The value of 
Voltage. Ohms. Ri is not critical, 
390 20,000 and must be kept 
300 15,000 low. It depends 
250 10,000 upon the  resist- 
200 6,000 ance of the relay. 


Tuning Range. When a new receiver 

has been constructed, 
there is often a doubt as to which is the 
correct dial setting at the high wave- 
lengths so that the complete broadcast 
band is covered by the receivers. In che 
first place, the secondary coils must be 
eapable of tuning up to 540 kilocycles with 
the condensers to be employed—175 micro- 
henrys for .0005 mfd. and 250 mech. for 
.00035 mfd. ‘Turn to the ‘*Tuning Range” 
seale in the reference section, on which 
are show the corresponding metres and 
kilocycles against their average position 
on 100 and 180-degree dials. This shows 
that 2YA should come in at about 95 de- 
rees on a 100-degree dial, or at 170 on a 
180-degree dial. The only higher station 
is 2CO, about a degree above 2YA. Sta- 
tions 8Y:A and 2BL will come in at approxi- 
mately the positions shown, and if these 
are about right, the lower portion of the 
dial will look after itself, the position of 
1500 k.c. depending to some extent upon 
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the minimum capacity of the condensers 
and circuit combined. 

The metres-kilocycles scale can also be 
used to read off equivalent values of -one 
to the other, and if the “‘metre”’ side is 
read as “‘kilocycles,” then the equivalent 
metres are shown on the kilocycle side, 
and vice-versa. For instance, 200 k.c. 
equals 1500 metres; 380 k.c. equals 790 
metres. 


Tuning Short-Wave. Listeners who 

have been used 
to broadcast tuning-in will find that the 
manipulation of short-wave dials requires 
rather different treatment. The art, 
however, is soon acquired, and the peculi- 
arities of the particular receiver are soon 
mastered with a little practice. Short- 
wive receivers are mostly of the regener- 
ative type, and consequently the handling 
of reaction plays an important part in re- 
ception. Firstly, all ticklers must have 
been adjusted so that the receiver passes 


into oscillation quite smoothly, with no. 


violent squawks, and until this condition 
has been attained, searching for DX will 
be little more than wasted time. 

With reaction at a minimum, only the 
“live” sound of the set is heard, but if 
the control is turned slowly, a point is 
reached when a quiet hissing is heard. 
Regeneration is now taking place, and che 
set is on the “‘threshold” of oscillation, the 
most sensitive condition. Turning the 
control slowly further, there will be a 
change in the rushing sound, varying 
somewhat with different receivers. The 
set is then oscillating, and when the de- 
tector dial is turned, a whistle will be 
heard as a station is encountered. If 
there is an r-f. stage the dial must be kent 
roughly in step with that of the detector. 
otherwise the station whistles may be too 
weak to hear. The detector dial may be 
stopped at a strong signal, and carefully 
adjusted for greatest volume, bringing r.f. 
stages into resonance, after which: the re- 
action control may be brought back into 
the regeneration zone, when speech or 
music should be clearly heard. 

The period of oscillation should tbe made 
as short as possible, owing ‘to the fact that 
interference is caused thereby in adjacent 
receivers working on the same frequency. 

The above is the normal method of tun- 
ing in, but if the wanted station has a 
weak signal that cannot ibe heard, then an 
attempt may be made to bring it in by 
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“zeroibeating.” The reaction control is 
turned until the set is just oscillating, and 
by careful tuning it will be found possible 
to get exactly on the station frequency so 
that no whistle is theard unless the dial 
is turned slightly in either direction. In 
this position the oscillation frequency is 
exactly the same as that of the transmit- 
ting station, so that they cannot combine 
to produce a “heterodyne” whistle, which 
is only a product of difference in fre- 
quency. Zero-beating does not always give 
the necessary clarity, but may prove the 
only means of identifying a station. 

A flash-over at 


Type 83 Rectifier. 
starting sometimes 


occurs due to a film of mercury conders- 
ing across the stem of this valve, thus 
giving a conductive path ‘between the elec- 
trodes, which harmlessly burns away with 
a flash. This valve has long life if the 
000 volis per plate and 250 m.a. drain is 


not exceeded. 
Ultra-Short Waves _ below 10 metres 
have at present 
a limited range, because the rays are not 
reflected in space, so that a clear optical 
path must exist between transmitter and 
receiver. Using a wavelength of 18 centi- 
metres (7 inches), telephony ‘thas been sent 
between Dover and Calais. Transmission 
on 7 metres is regularly sent out by 2MH, 
Sydney, but on ‘this short wavelength is 


only likely to be received in New Zealand, 


during freak conditions. The tendency 
at present is to consider the band around 
5 metres as suitable for purely local broad- 
cast transmissions serving a radius of not 
more than perhaps 10 miles. Between Ha- 
walian Islands, communication is now kept 


up on telephony over as much as 200 miles, - 


with transmitters and receivers up in the 
mountains and wired down to the regular 
service. Reception is clear and static-less. 
Down to 4 metres, ordinary triodes can 
be used, but below that special valves are 
necessary, though much can be done with 
ordinary valves with bases removed. 


Valves of reliable manufacture undoubt- 

edly give the best service. Pur- 
chasers of the “cheap” variety are quickly 
disillusioned of any ideas that they are 
“just as good” as those produced by reput- 
able manufacturers. (Not only is the 
“pootleg”’ valve liable to premature death, 
but only too frequently gives very indif- 
ferent service during its all too short span 
of life. “A fair price paid for reliaple 
quality in all-radio goods” should be the 


slogan of every. constructor, if best re- 


sults with minimum effort and worry sre 
desired. 

Valves in Parallel... Two similar out- 
put.valves may 
be eonmectod in parallel to carry double 
the undistorted volume of a single valve, 


but with still the same amplification as: 
one. ‘The two grids are connected to-.. 


gether, as also are the plates and fila- 


ments. "This is an economical method of 


increasing power output, if available 
from the earlier stages, because the only 


extra gear is the valve and socket. Any 


numiber of valves may tbe so connected. 


Voltage Dividers should have a total 
resistance suited to 


the highest voltage applied, also remem-: 


bering the amount of ‘“‘bleed’” current in 
constant drain that can be spared, which 


may suitably be from 8 to 12 ma. Too. 
small a “‘bleed” is liable to accentuate: 


hum, and impairs regulation. A 400-volt 


supply with a divider of 25,000 ‘ohms. 
would bleed 16 m.a. and with 40,000 ohms. 


10 m.a.; a 250-volt supply with 25, 000 ohms 


bleeds 10 m.a.; and with 15,000 ohms, 16. 
m.a. ‘A small power-pack rated to deliver: 


30 or 40 m.a. should not be bled more than 
5 or 6 m.a., otherwise the total voltage 
may ‘be lowered, hum produced, and quai- 


ity affected. The voltage actually deliv-- 


ered at each tap is reckoned separately, 


taking into account that after each valve 
has drawn its quota of plate current, there. 
is less current flowing in the remainder 
of the divider, although the “‘bleed” is con. 


stant throughout. 


Voltage Drop. 
ence Section will be 
found useful in ascertaining the volts 


dropped by a resistance, or the value of 


a resistance to give a certain voltage drop. 


It is not the total voltage so much as the- 


voltage lost or dropped, which usually con- 
cerns us. Say we have a supply at 250 
volts and wish to reduce it in part of the 


circuit to 200 volts; 50 volts must be 


dropped, and with 4 m.a. passing, we 100k 


against this and under 50 volts in the: 


table, which shows the required resistance 


to be 12,500 ohms. (Or suppose we have: — 
a choke of 500 ohms resistance, to pass. 


30 m.a. Opposite 30 we find 500 ohms,. 
which shows that 15 volts will be dropped, 


so an initial 200 volts is reduced to 185. 


volts. ‘The method of actually calculating 


these values is shown under the heading 


‘Calculations. “ 


Volume Control may be connected 
; across the voice coil 
of a dynamic speaker in two ways as 





Volume Control! (Dynamic) 


shown. The.value of the potentiometer 
in No. 2 will be quite low, but is ‘best de- 


termined by trial. In both cases the re- 
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sistance total depends upon the impedance 
of the voice coil. This type of control 
is useful when it is desired to reduce vol- 
ume while using the telephone. . A switch 
may be placed to put the resistance, pre- 
set to the required reduction, across the 
voice coil leads. 


V.T. Voltmeter. ‘The vacuum-tube yolt- 

meter is a simple in- 
strument that has a wide range of uses. Its. 
operation depends upon the fact that a 
milliammeter in the plate circuit of a vaive 
indicates change of plate current for a 
definite value of applied a.c. voltage. The 


Vv 7, Voltmefer 





seale of the meter determines the range. 
The grid must be kept negative. Infini- 
tesimal power is required for operation, 
and in conjunction with an oscillator, the 
matching of coils is accurately accom- 
plished. Bias is best suplied by a © bat- 
tery as shown, about 12 volts negative 
bias being required with 100 volts “B.” 
A watt is the electrical power in 


Watt. 

a circuit with one ampere pass- 
ing at a potential of one volt. ‘A kilowatt 
is 1000 watts.. A avatt may be .1 amp. al 
10 volts, 2 amps at 3 volt, and so on, watts 
being ascertained by multiplying volts by 
amps. At 230 volts a 28 gauge wire will 
carry 46 watts, but at 115 volts only 23 
watts will be carried, because .2 amp is the 
current-carrying capacity of the wire. 

The watt-hour and kilowatt-hour repy+- 
sent not power but energy, or work done 
by electric current in a given time. HElse- 
tricity is sold by the kilowatt-hour, which 
is one unit of electricity. The amount of 
current consumed (amperes) determines 
how long: a unit will work; that is to say, 
a kilowatt-hour is either 1000 watts for 1 
hour, 1 watt for 1000 ‘hours, or some rate 
of consumption between the two. Tor 
instance, take a 60-watt lamp. Dividing 
60 into 1000 (watts) we get about 165, 
Which is the number of hours the lamp 
runs on one unit. 

An electricity meter thas several diais, 
and running from left to right, each one 
reads one-tenth of the previous one. Near 
the right is one marked “‘1l k.w.h. per divis- 
ion,’ showing one unit consumed for every 
division registered, or 10 units for a ‘com- 
plete revolution. Following this there 
may be another dial, each division being 


one-tenth of a unit, or one unit for a com- 
plete revolution. By running any piece 
of electrical anparatns alone, its consump- 
tion may be ascertained iby timing the 
meter for say, ‘half-an-hour. If in this 
time 30 watt-hours is shown, 60 watts per 
hour is the rate of consumption, which 
equals the consumption of the lamp men- 
tioned above. The average radio receiver 
consumes. from 50 to 100 watts, and a 
soldering-iron from 40 upwards. ‘The cost 
per unit is ascertained by taking the last 
electric light account and dividing the nett 
charge by the number of units used. 


Volts = watts divided by amps. 

Amps = watts divided by volts. 

Watts = volts multiplied by amps. 
Heat dissipated in resistances 


Wattage. 

when a current flows. is ex- 
pressed in watts. This dissipation of 
heat is accompanied by a drop in voltage 
caused ‘by the resistance. Voltage, cur- 
rent, and resistance all depend upon one 
another. ‘The amperes passing are 
squared and multinlied by the resistance 
in ohms, giving the ‘‘watts dissipated.” 
Thus, 40 m.a. (.04 amp.) squared equals 
.0016 amp., multiplied by 82 ohms, equals 
138 watts dissipated. Resistances must 
be chosen to carry the required current 
without overheating, because watts dissi- 
pated represent lost energy. The ordinary 
type of carbon high resistance is only 
supposed to carry 2 or 3 watts if long 
service is required, and the current should 
not exceed 6 or 8 m.a. 
resistor gets warm it is certainly carry- 
ing too much current and will soon break 


down. 


Sometimes this is given in “circular mils,” | 


‘““Westector”’ is a copper-oxide rectifier 

intended to take the place 
of the usual valve detector, particularly as 
the second detector of a superheterodyne. 
There are two types, for maximum inputs 
of 24 and 36 volts respectively. 
also ibe used as a full-wave detector, in 
which case the signal input value is 
doubled. ‘At 1000 k.c. the load resistance 
is 10,000 ohms. The action of the rectifier 
is equal to that of a diode detector, and 
for A.V.C. the full-wave gives’ results 
equal to a duo-diode valve. As in a di- 
ode, there is no amplification. 


For current-carrying comparison 
the cross-section area is useful. 


which is a dimension arrived -at by squar- 


ing the diameter, ibut this is actually much’ 


greater than the real diameter, though 
it may be used for comparison when all 
items are given in the same term. The 
cross-sectional areas given in the tabie 
at the end of the book are the actual are as, 
and not circular mils. 
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Section 6. 


WORLD DISTANCES 


(C)RDINARY maps are of little use for 

ascertaining distances of thousands 
ot miles, and: so the special map shown 
below has been. prepared to cnable dxers 
to measure approximate distances from 
New Zealand to any part of the globe. 
Unfortunately this system of projection 
gives a very distorted outline to those 
countries far removed from the centre, 
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but this does not detract from the value 
of the map when used for its intended 
purpose. 

A Merecator’s projection map can be 
used for showing directional bearings 
away from the poles, but for direction 
from, say, the Empire station, a “polar 


map” is necessary. On this, a straight 
line joining two points shows the radio 
path. Neither of these latter maps can 


be used to measure distances. 
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World Time Chart 


T‘O use this chart, place a ruler across so that it shows New Zealand time at Doth. 
sides ; the time at all other places is then shown along the ruler. 

Places on the left of Greenwich are “‘same day” until after (‘below ) caine 
N.Z., when they are “previous day.” After midnight at the place in question it is. 
again “same day.” : 

‘Greenwich and all places to the right are ‘“‘previous day” before midnight at the: | 
place in question; after (below) midnight they are “‘same day” until midnight, N.Z., | 
when they are again “previous day.” BS e: | 
1. Brisbane, Corowa, British and German New Guinea, Melbourne, Newcastle, Queens- | 

~ land, Rockhampton, Tasmania. 
Adelaide, Crystal Brook. . 
Hast Siberia, Khabarovsk, Korea, Japan (all), Nagaski, Gobe, Yokohama, Port 
Darwin, Dutch New Guinea. ; 


WW vo 





4. Borneo, Canton (China), Hong Kong, Manila, Pekin, Perth, Shanghai. 

5. Bandoeng, Malabar (Java), Indo-China, Saigon, Singapore, Sourabaya., 

6. Bangkok, Burmah, Penang, Rangoon. 

% Caleutta, Tibet. 

8. Central Siberia. 

9. Indian Standard Time—Bombay, Ceylon, Delhi, Madras. 

10. Afghanistan, Bakhara, East Russia, Mauritius, Persia, | ; 

11. Aden, Bagdad, British and German East Africa, Madagascar) NaUOD! Somaliland, 

12. Buvharest, Cairo, Capetown, Constantinople, Durban, Finland, egypt, Greece, 
Johannesburg, Lapland, Leningrad, Moscow, Odessa, Rhodesia, Seiid Union of: 
South Africa, German S.W. Africa. 

13. Belgrade, Budapesth, Congo, Denmark, Germany, Italy, Mota (Sweden) , Nauen, 


Norway, Posen, Prague (Podebrady), Rome, Skamleback k, Sweden, Switzerland. 
Tunis, Vienna, Zeesen, Zurich (Hnglish Summer Time), 

14. Greenwich, Arajuez, Barcelona; Belgium, Chelmsford, Constantine, France, Gib- 
ralfar, Gold. Coast, Holland, Ireland, Ivory Coast, Kootwijk, Morocco, Portug eal,. 
Rabat, Spain. 

15. Canary Is. (Teneriffe), Sierra Leone, Funchal (Maderia), Iceland. 

16. Cape Verde Is., Azores. | ; : ; | 

1%. Rio Janeiro, East Brazil. * 





18. Monte Video (Local), Uruguay, Paraguay, Newfoundland. 

19. Atlantic Time—Argentine, British Guiana, Bolivia, Buenes Aires, Halifax, Nova 
Scotia, Porto Rico, West Brazil, West Indies, E. Labrador, P. Hdward Is. Frederic- 
ton, St. John, Monckton. 

20. Eastern Time—Albany, Akron, Atlanta (Va.), Augusta, Baltimore, Boston, Bound- 
iprook, Buffalo, Canton, Charleston (2), Cincinnati, Cleveland, Columbus, Coytesville,. 
Dayton, Detroit, Harrisburg, Kearny, Long Island, Mansfield, Mason, Miami (Flor.), 
New Jersey, New York, Philadelphia, Pittsburg, Portland, Richmond, Roanoke, 
Rochester, Schenectady, Talimadge. Toledo, Utica, Washington, Young stown, 

Canada—Bowmanyville, Hamilton, Montreal, North Bay, London (Ont.), Ottawa, Port 

Arthur, Prescott, Preston, Quebec, Waterloo. 

Bogota (Columbia), Santiago (Chile), Cuba, Ecuador, Haiti, Havana, Jamaica, Peru.. 
21. (Local Time) Micaragua, Tegucigalpa, Honduras, Costa Rica, San Jase. 
22. Central Time—Amarillo, Anniston, Birmingham (Al.), Chicago, Des Moines, Devil’s: 

Laie, Elk City, Fort Wayne. Gadsden, Grand Forks, Grand Rapids, Hot Springs, 
Indianapolis, Kansas City, Madison, Memphis, Minneapolis, Mobile, Nashville: 
Tex.), New Orleans, Oklahoma City, Omaha, St. Joseph, St. Louis, St. Paul, Sioux: 
City, Springfield (Ill.), Terre Haute, Tulsa, Tupeka, Vicksburg, W. Lafayette.. 
Canada—Alameda, Brandon, Kingston, Winnipeg, Yorkston (Gal.). 
Belize. Flores, Guatamala, Jalapa, Liberia, Merida, Oxaca, Salvador, San Miguel,. 
Santa Rosa, Tampico, Vera Cruz, Mexico E., Honduras, Costa Rica, Heredia. 

23. (Local) Mexico City, Acapulco, Tampico. 

24. Mountain Time-—Albuquerque, Butte, Cheyenne, Colorado Springs, Denver, Fort | 
Morgan, Grand Junction, Great Falls, Gunnison, Helena, New Mexico, Ogden,,. 
Pheenix, Raton, Rapid City, Wolf Point, Yuma (Cal.), 

Ganada—Calgary, Edmonton, Moose Jaw, Red Deer, Regina. 

Mexico West, Aguascalientes, Chihuahua, Guadalajara, Linares, Monterrey (Mex. TS 

Morelia, Pueblo, Reynosa, Saltillo. 

25. Paeifie Time—Bellingham, Cervallis, Eugene, Eureka, Everett, ‘Fresno, Las Vegas,. 

. Long Beach, Los Angeles, Marshfield, Medford, Pasadena, Portland (Cal.), Reno, 

Sacramento, Santa Barbara, Santa Cruz, Santa Maria, San Diego, San Francisco, 
San Jose (Cal.), Yokima. Canada—Chilliwack, Kamloops. Vancouver, Victoria, 

26. Yukon. 2%. Tahiti. 28. Honolulu, Hawaii (Sandwich Isds.). 29. Samoa, Apia, 

Tutuilla. 30. Fiji, Suva (Viti Levu, Vanua Levu), Chatham Islands, 
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Vollage Drop across Res'slarices 
VOLTS DROPPEO 


25v] 30v.|35v|40v) 50v.]6Ov.| 80v.)100]120v| 140. 160v]180v.|250v| 300350 
HMS | OHMS | QHMS | OHMS | OHMS | OHMS | OHMS | OHMS OHMS | OHMS } OHMS | OHMS | OHMS | OHMS | OHMS | QHMS OHMS | OHMS 
| 5000 700 noo) 2500 '3000(7500 2000025000 30000 40000|50000 60000|70000}80000| Sa000 120,000|150,000| 75000 
4} 2500] 3750 fn 8750/10000112500/ 15000 20000| 25000] 30000|35000| 40000] 45.000] 62,500 
6| 1666] 2500] 3333| 4166] 5000] 5833] 6666) 8333] 10000] 13.333] 16666] 20.000|23333| 26.666] 30000| 41,666 | 50,000/58,330 | 
8| 1250) 1875] 2500] 3125] 3750] 4375] soo] 6250] 7500] 10000] 12500] 15000] 17500] 20000| 22500|31, 250] 37500|43,750, 
10! 1000} 1500; 2000] 2500] 3000] 3500] 4000, 5000| 6000] 8000] 10000] 12000 14000] 16.000] 18000| 25000] 30,000] 35,000] 
‘12| 10 1666] 2083 20 2916| 3333] 4166] 5000| 6600! 8333 apni 1600] 13333] 15000] 20,830] 25000]29.160, 
14! 714| 1071) 1428| 1785] 2142| 2500] 2857) 3571 4300) 5700} 7000) 8500) 10000} 11.400) 12850] 17,850 
16} 625] 937| 1250| 1562) 1875] 2187! 2500) 3125| 3750] 5000| 6250) 7500] 8750] 10000] 11250] 15,620 


500| 750] 1000] 1250| 1500| 1750] 2000) 2500) 3000| 4000| 5000| 6000; 7000] 8000| 3000) 12.500] 15,000] 17500} 
25| 400] 600| 800] 1000| 1200] 1490/ 1600 2000 2400] 3200) 4000 = 5600| 6400] 7200] 10,000| 12,000] 14,000] 
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30] 333] 500) 666] 833) 1000] 1166] 1333| 1666] 2000] 2606| 3333] 4000| 4666] 5333] 6000) 8330| 10,000] 11660) 






a _-——— —— 


7141 857| 1000! 1142| 1428! 1714] 2285! 2857| 3428| 40001 4571| 5142| 7140] 8570] 10000] 


10|_250|_375|_so0|_625|_750| 875| 1000| 1250| 1500) 2000| 2500| 3000] 3500 4000| 4500] 6250| 7500| 8750) 
0} 200| 300| 400] soo| 600] 700] 800] 1000) 1200] 1600| 2000] 2400] 2800] 3200| 3600| 5000] 8000] 7000 
60} 166} 250| 333] 416/ Soo! 583| 666] 833] 1000] 1333| 1666] 2000] 2333| 2666] 3000] 4160 | 5000/5830] 
80 437{_500|_626| 750] 1000| 1250| 1500] 1750| 2000] 2240] 3130 | 3760/4380 | 
fo} 100} 150] 200] 260) 300) 380/400) S00) oa! 800| 1000) 1200| 1400) 1600] 1800) 2500 | 3000) 3500 
25| 80] 120] 160] 200/ 240/ 2e0| 3201 400] 480| 640 800] 960] 1120] 1280] 1440] 2000 | 2400| 2800 
67| 100] 135] 133 266] 333| 400] 533] 666| 800] 933] 1000) 1200 | 1666 | 2000 |2333 | 
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Output Ratios for Dynamic SDEAKEFS 
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Weigh, Length and Resistance of Lnamelled Copper Wire 


Gauge |4 
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should ‘be incorpor- 
ated in a choke for 
the first smoothing 
position, or if it is 
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ing choke when the: * Layer Wound . 
speaker field is not 
used. | 
Nos. 9 and’ 10 suit small receivers. 
Nos. 11, 12 and 13 are good auxiliary chokes 
for extra smoothing (detector) or de-coupling. 
No, 14 is for detector plate supply in place 
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‘Radio Times” Standard Audio Choke Specifications 


.c.] VOLTS DROPPED | 
__MiLLs. PAssiNG | Window [Ends Chief Purpose 
Length 


ms| 70 | 80| 90 |100)120 |150|200 


STALLOY © 


= 
|S |< 
=e 














Japs 2000, 3000 8 Taps 2233, 3350 || 


of resistance or transformer primary. 

No. 15 is for magnetic speaker output from 
power pentode, tapped at 2233 and 3350 turns 
for ratios. It is also suited for the single 
choke of a small power-supply. 
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4 ‘Pie’ Sections St Ane 





The gap given is correct for the maximum 
current, but if less is passing the gap may 
be reduced and the inductance thereby raised, 
If possible, loosen the clamps and adjust the 
gap under load until hum is at a minimum, 
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THE INTERNATIGNAL MORSE CODE 
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A eam Ks ceamen @ aes 
Bem ese L cammeono 
C em o am @ M axxo asx 
D emm ec N eam @ 
E e O eee ee an 
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G ee axe o Qo comm. ame © eum 
H eece R 6 amo 
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Attention Call © cu © a= 
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Lo Ahead transmiWing qm © axe 
Received (OK) « amme 
/nterragatian °° ee amames 
Period /.} @®eo of ee 
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Dress Signal eee axe aD am Ove; 
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700 
500 
315 
220 
170 
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100 


See “Facts” Section 
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THE COMPLETE FREQUENCY SPECTRUM 
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MADOLIN BANJO ! 


UKELELE 
1} IViOUA 


| MAINDOLAI & TENO 


PLECTUM BANJO 


MANDOLIN & 
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CHART SHOWING FREQUENCIES OF VARIOUS NOTES ON A PIANO KEYBOARD AND 


THE FREQUENCY RANGES OF VARIOUS MUSICAL 
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RESISTOR CODE INDICATOR 


BOTTO/4 DISC 


| Mount on card, dry be/ween Clean paper 
under pressure, Cul oul (he lhree Circles, 
and wilh [he sinallest on top, Pass 2 //ilf7 
holt through lhe cere wilh Wasfers, Or 
with a drawing-pln attach toplece of sick 
catd or 3-ply. Rotate he discs /o Oring 
Ihe reguired toures tr line, ard lhe colours 
are /ndicaled. © 


This Resistor Indicator 
Clock, when assembled accord- 
ing to the instructions, pro- 
vides an accurate and sure 
method of determining the 
value of any colour coded re- 
sistor, or, conversely, the cod- 
ing of a wanted resistor can be 
read -off instantly. 

Those who would t'ather not 
mutilate their espies of the 
“1034 Radio Guide’ can ob- 
tain the finished clock, printed 
on duvable. white-lined straw- 
board and securely riveted, 
from Bex 1680, Wellington. 
Price 1/-, ineluding packing 
and postage. 
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NEGATIVE 
DIMENSIONS FILAMENT OR PLATE 
soc SCREEN| GRID BIAS 
TYPE 3 APPLICATION BASE | CAP | connec. |MAX. OVERALL i eee SuFFLYvoLTs| VOLTS 
TIONS 

) C ON 

LENGTH | DIAM voits | James: |: "SUPPLY || eax. | emax.| re | “rie 
TRIODE AMPLIFIER VALVES 

7700 t Seel asl = 
12A | AMPLIFIER 5.0 135 eeieon | 
[aoe | eee gs | 
ze [sai [am [owes] Hee] = De |S 
35 90 | 9.0 
27 AMPLIFIER 2.5 AC or DC] 250 21.0 | 21.0 
275* dee 

hy ee a 

30 13534 ce 9.0 

1ao* | — | 135 

|= 1 a 

250* | — | 18.0 

2508) [13S 

90%;| | 45 

ed ee 
SCREEN GRID VALVES 





180 00 i 

ef oar Purp om [ae fan ewe] S| SYS 3 
fae) sae [me [mm | a5 [ie [aewne] aoe [ 3 
135 30 

4PIN | CAP ee aie 
fas 135 al 4S 

t8 67.5* | 6.0 

* : 50 3.0 

jFic.9 | 43x" | lye" 0 | 30 


SUPER-CONTROL SCREEN GRID VALVES 
180 90* {3.0 





180 





ae ro Pa fie eae er DC] 275*} 100* ee eoes 
13" SeHER | 0.3 | ACor DC} 250*| 100* 


Acer pc] 250*| 100* 10 


approx. 





ee ee a eee he a a 


peewee] aor] or] 30 | 


approx. 


3.0 
3.0 


67.5 6.0 approx. 
AC or DC 250* 90* | 8.0 approx. 


{ 3.0 


3.0 
6.0 


approx. 


3.0 
7.0 


approx. 





PLATE | SCREEN 
CURRENT }CURRENT 
MILLI. | MILLI- 


AMP. AMP. 


WS 
ou 
| | 














ee OU ONS 
NR WM Usa hd oO) 











1.7 0.4 
1.7 max. 


3.1 1.7 


372 max. ( 
late current adjusted to 0.1 ma (no signal) 
Plate coupling resistor 250000 ohms. 


63, 25 
L735 [AC oe DCT 60% |: o0% I min. ({) min. (| 6.5 fakes f 


2.0 0.5 





AC 
PLATE 
RESIST- 
ANCE 
OHMS. 


11000 
10000 
5400 
5100 
4700 


7600 


7300 
9000 
9250 
11000 
10300 


Plate current adjusted to 0. 
Plate coupling resistor 100000 ohms 
500000 
550000 


00000 
400000 


exceeds 


1.5 meg. 


MUTUAL 
CONDUCT- 
ANCE 
MICRO- 
MHOS 


725 

800 
1575 
1650 
1800 
1100 
1150 


Plate ednren “adjusted to 0.1 ie (no signal) 
Plate coupling resistor 250000 ohms. 

950000 
1200000 


640 
650 


VOLTAGE 
AMPLIFI- 
CATION 
FACTOR 


5.0 


610 
780 


ma. (no signal) 


1050 
1080 


1020 
1050 


1225 


525 
595 


305 
420 


exceeds 


1500 


Plate current adjusted to 0.1 ma. (no signal) 
Plate coupling: resistor 250000 ohins. 


23 | 0.6 | 15meg. | 1250 | 1500 | — | 


late current adjusted to 0.1 ma. (no signal) 
Plate coupling resistor 250000 ohms. 





OHMS 
LOAD 
FOR 


STATED 
POWER 
OUTPUT 


000 


9000 
eo 










POWER 
OUTPUT 
MILLI- 
WATTS 
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“World’s Standard of 
Valve Quality 


For the DXer, the “‘Ham”’ 
and the man who just wants 
better broadcast reception, 
the new  Super-Phonic 
Radiotrons ensure makxi- 
mum _ service and _ satis- 
faction. 





































Radiotrons are used by a 
long list of famous stations. 
They are built in as equip- 
ment by leading set manu- 
facturers. They outsell 
all other valves the world 
over, because of their abil- 
ity to out-perform all com- 
petitors. 





Na i 


wasnt Tee 


Insist on Radiotrons—they 
cost no more to buy! 


Sold by all good Radio 
Dealers. Look for the TE 
Red and Black Cartons. _ EE 





estar 






P.O. Box 830, 
WELLINGTON. 
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SUPER-CONTROL R.F. STORE VALVES 








4-PIN 

















34 RF. AMPLIFIER cAP |ric. 4a| 5x0” | 14 FIL, 
33 RF. AMPLIFIER 5-PIN } car fro, oA] 4yz” | 14,” | HTR. 
f | 58 RF. AMPLIFIER 6PIN| CAP |FIG.i1] 439” | 14,” | HTR. 











R.F, AMPLIFIER CAP |FIG.11] 433” | 14,” | HTR. 






600000 


67.5* If 3.0 12 400000 
180* | 67.5* }) min. 1.3 500000 


ioe ff 3} at atte 2.2 
min. 
















Anode grid (2) 135 
Oscill. grid (1) resistor 50000 ohms. 


Conversion ee ee micromhos. 









PENTAGRID + 












)2 
Oscill, arid ay resistor 50000 ohms. 


Conversion Conductance 520 micromhos. 









PENTAGRID } 


f 28 | 










$ Grids Nos. 3 and 5 are Screen, Grid No. 4 is signal input ‘control grid. 


DUO-DIODE DETECTOR. VALVES 


59 | DUO-DIODE TRIODE 6-PIN| CAP |FIG.13| 433” | 1y,” | HTR. 7: Y Ses 250} — | 200 | 200 0 | — | 7500 


85) 
63 03 ane ," ing resistor 100000 ohms. 
oe DUO-DIODE HIGH MU TRIODE CAP jFIG.13] 433” 15%,” 25 08 2: 0 2.0 — 91000 1100 
. 2.5 0.8 3 
= pele ETE fe Patef ells 





I Thall SR 


100 













“ eR 
BE] 2 
7 Ze! S 


zi 
2B 7 DUO-DIODE PENTODE (RF) 


2A3 | SINGLE TRIODE a eee ee ee ee ee 


2A3 PUSH-PULL TRIODES (2 Valves) 4-PIN = FIG. 1 | 53” 2yy” FIL, 

10 SINGLE TRIODE . 4-PIN 5%” 2%,” FIL. ts a ae 

oye SINGLE TRIODE 4+PIN FIL. haat ee 

ee auneee ee — FIG. 1 | 53” FIL, 
rie? ab 


PIN 
SE USED AS SI ales 
a TRIODE ma. 5-PIN .7| 58” | 2” FIL. 









xed bias 


Self = (700 arene ) 














1650 
1610 2178 
1700 2050 


eae 
al aa 
P= [0 [a0 
Ss 
= 
ag 
Plea 


ETRE SCART Pa aT ESET RAE A, 6, | ST. 


VE CES 





50 59.0 63.0 45 1900 000 

"i IWIN CLASS B USED AS SIN Medium leaG 05 5.0 | 6.0 1300 100 

Ki TRIODE > a __|_7-PIN ; 6.0. 6.0 7.0 11000 3200 

See Lanes wor aro eee] — Tr Eacace 

< > 9. 650 i 000 

DUA UORPGSE D AS a ey Ail x 2 
49 |} tRoEG 5-PIN FIG. 7 | [ ie" | 0.12 ae ooo | 1125 
is @ Grid No. } is Control grid, Grids Nov, 2 ae 3} tied to tie Above Radiotron Cha ace courtesy. Te a (@ Grid No, 2 tied to plate, A Grids tied, plates tied together 
; vehi ‘ _— 
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PENTODE POWER VALVES (Claes A) 











































2A PENTODE G-PIN HTR. | 25 AC or DC| 250*| 250%] 165 _ 100000 | 2200 | 220 7000 | — 3000 

6A4 PENTODE 5-PIN| — FIL, 6.3 0.3 45500 2200 | 100 | 8000 1400 
33 PENTODE SPIN] — FIL 2.0 | 0.26 

mL [a Car Ea 70 

133 | PENTODE . sPIN| cap {FIG.9A| 433” | Iv” | HTR. | 63 | 03 MOGI e210) A a 

, | | 2500 

ane A ; 3400 

6PIN | —  [Fic.asal ais” | 149” | HIR. GO| OOH 2200 3000 

. y ” ” 95 9 I 4.0 45000 000 G G 

43 erin | — |ricasal aie" | 1 | 1358 70 | 35000 | _ 2500 2000 

S-PIN| — | FIG.6| 5% 1.75 | AC or DC 250* | 15.0 | 16. 6.0 | 60000 2500 | 150 2700 

eae : : 5 | 95 | 200 | — | 47 7.0 | 10000 500 | 28 

48 PIN | phe foe | 04 | mc | 135" | 100" 5 9.0 | 10000 | 2600 | 25 eet 

Medium aa = 500 

59 DP AnET ¢ aia |. beigcas | Se" || 2%, 25 | 20 2so*| 250*| 18 | 18 | 35 | 90°| 40000 | 2500 | 100 | 6000 | 3000 








6.3 0.4 | ACorpc} !80 180 18 18 0 0 80000 1550 


89 PE nGE Ye ee 6-PIN | CAP |FIG.14| 433” | 13%” 
250*| 250%} 25 | 25 | 321 55 1 70000 | 1800 | _125 6750_| _ 3400 


PENTODE © 













No. 3 is Suppressor (tied to Cathode). 





FIG. 7 





5R” 2¥,” 






























— | FIG.7| 433” |_143” FIL, 2.0) no ciel 
— |FIG.18]} 53” 2y5" HTR. AC or DC 
CAP |FIG.14 1g,” |. HTR. AC or DC 





135" 
135* 
135% : 
Medi 
53__| TWIN VALE ii ans) | Bre scone | Sime | = [0 _| 
63 | 06 


79 TWIN VALVE 6-PIN| CAP |FIG.19| 443” | 19,” | HTR. KC seBe| 4 geen. | aes 
X Both Grids tied together in cach valve. ; vegas ; ~ a 
+ Grids Nos. | and 2 tied together, No. 3 to plate. RECTIFIER VALVES 


ALCS Toe BIL: 2.0 


































































; DIMENSIONS FILAMENT OR MAX. se AX 
SOCKET 
DESCRIPTION CONNEC- HEATER outs | VOLTS (RM - CONTINUOUS MAX. PEAK - 
TIONS R (R.M.S.) DC OUTPUT PLATE CURRENT 
LENGTH ” CURRENT (m.a.) (m.a.) 







FULL WAVE VACU 
To * 
E VACUUM 


UM 
R 





A 
WAV 







V 
) FULL 
FULL WAVE VACUUM 


HALF WAVE VACUUM 


HALF WAVE VACUUM 
HALF WAVE VACUUM 






|_ 53 
S 3 


The 550 volt rating applies only with 
20 Henry input choke. 


+ Valve voltage drop 15 volts approx. 
Max. veltaze heater to cathode, 45 volts, except for Rectifiers, which are separately tabulated. 
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SOCKET 
CONNECTIONS 


(VIEWED FROM UNDERNEATH) 
































cRID(1)=--, \ 

oe | 

{ 

{ 

| 

} 
: ff 
i 

y 83 rate: canes 
#573 one \ | 
{ 





. 
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CRIO(TRIODE-1)-METAL TOP CAP 
FIG.19 








NO 
ATE weer 


eA 





NO 


“<SRID N2t-METAL TO? CaP 
FIG.14 


© & CRID-METAL TOP CAP 


FIG.4 


. é ‘ 
a a a nace 








“Oe +@ 
is 1 HEATER eS 


4e GRID-METAL TOP CAP 


FIG.9A 











FIG.ISA 


iS NO CONNECT 











‘ON 
“iA 


(SLPLATE PLATE G:~{2) 
DIODE-2 ° 


2 
Se PLATE-METAL TOP CaP 


FIG.16 








<> GRID-METAL Top CAP 
NTA s 
FIG.1I0 
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4-PILLAR RADIO TUBES 
KEEP 2G ESE: .GIANT 
PLANES OUT OF THE 
PATH OF STORMS 





i §There’s no more flying into unknown air 
) and weather conditions, To-day, pilots 
receive radig weather reports every 
15 minutes — THROUGH 4-PILLAR 
TUBES: “Clear. with unlimited  ceil- 
: ing ahead.” Great air lines take no 
f 636s chanees. Motor vibration and the jolts 
of landing and taxiing could easily dam- 
age fragile radio tubes and interrupt the 
: service. That’s why they depend on 
Raytheons—rugged 4-pillar tubes which 
have the strength to protect their vitai 
| accuracy. Raytheon 4-pillar tubes are 
| used exclusively by: ‘Transcontinental 
| and Western Air, Inc., Western Air Ex- 
| press, The Transeentinental Air Transport, 
| Ine. (The. Lindbergh Line), Eastern Air 
- Transport, Inec., and other famous lines saa a a ae emt 
: Payineenn 4-Pillar Srubee are 
| 
} 








all over the world. In your own radio ; 

ne made in all styles, to fit any 
receiver you want the same flawless re- kind of set. They cost no 
ception. Fit Raytheons and HEAR THE more. Yet they offer surer 
DIFFERENCE. reception, longer life, and 


protection against vital _ ele- 
ments becoming unbalanced. 


J fandard 4 clephones par 
s | Head Office: Wellington G.P.0. Box 638. 
" puciend CPO. oe pune Christechureh C.P.0. Box 340. 
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DISTANCE MILES | 


300 ee DS a — 6]. {At 
B00 eee eS AN oli [| 


TT waver 
500) a ala Bp fee ides ga age ett 
soo bets Pets Ru he ++? —_t—} 1} + 
500 Pte) ie ee BZ 


ae ape ea 
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AVERAGE RECEPTION CHART 


SSUMING a transmitter is putting a power of 5000 watts into the aerial, this 

chart is intended to show at what distance good reception may be expected under 
latter. Note the low carrying power of 214 metres beyond the ground wave. 

ordinary conditions on different wavelengths and the comparative efficiencies of the 

Transmission is supposed to be in the direction of the arrow. The ground wave 
gives good reception at all times. Vertical lines coming between twoi curves, shown 
with the same dots and dashes, show that reception should be obtained at that dis- 
tance. 

Thus it is seen that 30 to 40 metres has the best daylight range (A). Reception 
will, of course, tend to weaken as the maximum range is approached. but a good 
receiver will reach beyond the maximum, according to its capabilities. Good condi- 
tions will greatly increase these figures at times. 


00025 and .006 ........ 00024 00625 

Condensers in Series and 00035 and .005.....:. 00033 .00535 

Parallel 00035 and .008....... 00036 .00335 

ot 00035 and .0002. ...... 00013 .00055 

Separate Combination 00035 and .0001_ ...... 000075 .00045 

capacities. series parallel. 09935 and .0005.—«.. ... 00018 00085 
0001 and .00025 ...... 000071 .000385 .0005 and .001....... 00033 .0015 
‘O001: amd 20005 -. 25.28 000083 .0006 O00D A. ante 002. ~'. ae 0004 0025 
MO0LMand 2001 ao. 000093 .0011  .0005 and .005 ...... 00045 — .0055 
0001 and .002. ...... 000095. 0021... .0005 and .006 °°... 00046 .0065 
0001. and .005 i... . .... 000098 .0051 .001 and .002. ...... 00066. .003 
0001: “ands 006.2 bce ke ‘000098...0061:. ..001:. and .005... 2s... 00083 .006 
00025 and .0005 ...... 00016? 200075001 “and .006° =. 00085. .007 
00025 and .001.—..... - -.. 0002. .00125 .002. and .005....... 0014-007 
200025 and:-:002< ~~. .as< Se 00022 00225 .002 andy: 00GHas Se 0015 008 
000252and .005 2s... 00023 00525 ~=.005 and-006 3... Asha. O02T ‘O11: 


144 





Se ee 







N.Z. RADIO. GUIDE 


Section 7. 


A.c.—See “Alternating Current.” 


A.C. RECEIVERS.—Receivers which work 
directly from the electric mains, 


ACCUMULATOR.—A chemical 
used for storing electrical energy. 


ADAPTER, GRAMOPHONE.—A device by 
which a pick-up may be connected to a radio 
set. 


ADAPTER, SHORT-WAVE.—A _ short-wave 
set comprising detector and sometimes radio 
valves arranged ready for plugging into a 
broadcast set to employ the audio stages for 
further amplification, 

AERIAL.—The wire or wires by means of 
which wireless waves are transmitted or re- 
«eived. In effect, the aerial acts as one plate 
of a condenser, of which the earth is the 
other plate, and the air between is the insul- 
ating material, or, as it is generally called, 
the diclectric. 

AERIAL, BEVERAGE.—An aerial whose 
length is several times the wavelength to be 
received, its height being only a few feet from 
the ground. It may be either connected to 
earth or left insulated at the free end. It has 
marked directional properties, and gives a re- 
latively large ratio of signal to atmospherics. 


AERIAL CIRCUILT.—The aerial circuit em- 
braces the aerial-and all devices connected be- 
tween the aerial and the earth, usually ineclud- 
ing a variable condenser and tuning coil. 


AERIAL, INDOOR.See “Antenna, in- 
<loor.” 


AERIAL, INVERTED L.—An aerial having 


a horizontal portion and a vertical down lead 
-at one end. 


AERIAL, FRAME.—See “Antenna Frame.” 


AERIAL, T.—One in which the vertical 
down-lead is attached to the middle of the 
horizontal span. 


ALTERNATOR.—A dynamo for producing 
an electric current. 


AMMETER.—An ampere meter, or instru- 
ment for measuring in amperes the current 
flowing in an electric circuit, 


AMPERE.—The measurement of the flow 
of electric current, being the current that can 
the driven through a resistance of one ohm by 
a pressure of one volt. If the terminals of a 
single 2-volt accumulator cell are joined by 
14 yards of No. 28 s.w.g. copper wire, a cur- 
rent of one ampere will flow in. the wire; or, 
in other words, the resistance of such a wire 
is 2 ohms. 


AMPERE-HOUR.—The quantity of  elec- 
tricity that passes through a circuit. in one 
hour when the rate of flow is one ampere, The 
unit is extensively used in measurement of 
battery capacity. 

AMPLIFICATION.—The process of magni- 
fication of signals. 

AMPLIFICATION FACTOR.—The magni- 
fying powers of the valve, obtained by divid- 
jing the number of grid bias volts necessary 
to reduce the output of a valve in milli- 


appliance 
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amperes to 0 into the number of volts applied 
to the plate. It is the number of times the 
erid bias voltage is more effective than the 
plate in controlling the anode: current. 


AMPLIFICATION, POWER.—A term = ap- 
plied to the last stages of an amplifier, that 
have the function of supplying power, as 
different from ‘“‘voltage’’ amplification, which 
involves merely the stepping-up of the voltage. 
Sueh an operation requires the use of special 
a (power valves with a large plate cur- 
rent). 


AMPLIFICATION. PUSH-PULL.—A  5yYs- 
tem of amplification employing two similar 


valves per stage. The grids of the valves are 
led from a single secondary winding, one end. 


to each grid, and a centre tapping is connect- 
ed to the common filament circuit. 


AMPLIFIER, AUDiIO.—The valves and 


their associated apparatus used after the de-. 


tector. 


AMPLIFIER, DIRECT COUPLED.—A sys- 
tem’ of amplification whereby the plate of one 
ralve is directly coupled to the plate of the 
next valve. What voltage is negative to the 
grid of this valve is, through the arrangement 
of resistances, positive to the preceding valve. 
Sometimes called the Loftin-White System. 


AMPLIFIER, MAGNETIC.—Sometimes ecall- 
ed a “bar magnet,” an arrangement of a spe- 
cial transformer, and the essentials of a micro- 
phone. 


AMPLIFIER, RADIO.—The stages preced- 
ing the detector. 


ANODE.—The electrode or terminal of the 
output (positive) circuit of a valve, 


'ANTENNA.—A device by which. wireless 
impulses are collected. An aerial is an out- 
door antenna. 


' ANTENNA, INDOOR.—A wire or wires ar- 
ranged inside a building to dispense with an 
outdoor aerial. It is different from the frame 
or loop, and works on the same principle as 
the outdoor one. 


ANTENNA, LOOP OR FRAME.—This type 
of aerial is wound on a frame which may 
rotate, or orientate. An “earth” connection 
is not necessary when a loop or frame aerial 
is used, although in some cases it can be add- 
ed with advantage. It is an-enlarged grid 
coil. A good. loop, or frame, antenna is not 
nearly as efficient as a good aerial. 

APERIODIC.—A circuit so heavily damped 
as to be responsive to a wide band of fre- 


quencies and to have no sharply defined peak 
or optimum point, is said to be aperiodic. 


ARMSTRONG CIRCUIT.—A super regener- 
ative circuit capable of remarkable results. 

ATOM.—The smallest portion into which 
matter may be divided and yet maintain its 
individuality. 

AUDION.—The_ name first. given by its in- 
venctor, Dr, Lee De Forest, to the three-eleec- 
trode. radio valve, 

AUTOMATIC LINE-VOLTAGE CONTROL, 
—A device for automaticaly maintaining the 
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correctness of the voltage applied to the A.C. 
receiving set. 

AUTODYNE.—A heterodyne circuit 
one valve as oscillator and mixer. 


A.W.G.—American wire gauge. 


using 


BAFFLE.—A screen of non-resonant ma- 
terial, generally wood, used in conjunction 
with a loudspeaker to prevent the interaction 
of sound: waves emanating from the front and 
back of the instrument. 


BALANCING.—The system of neutralising 
the internal capacity in valves to prevent feed- 
back into the grid circuit. 


BAKELITE.—An insulating material pre- 
senting an appearance very similar to ebonite. 


BALLAST TUBE.—A special valve, usually 
gaseous, which is installed in some power 
apparatus for the purpose of maintaining 
constant voltage irrespective of fluctuations 
of input or output. 


BAND.—A series of radio frequencies or 


wavelengths set aside as channels for trans- 


mitting stations. 

BANK WINDING.—A system of winding 
wire adopted so that adjacent turns either 
on each side or above or below, shall not be 
at a materially different potential. 


BATTERY.—This term indicates a chemical 
instrument for generating or storing, and then 
releasing: electrical energy. 


BATTERY, “A” OR “LT.”—The battery 
employed for heating the filaments of valves. 


Battery, “B” OR “H.T.”—It is em- 
ployed for applying an electrical potential 
to the plates (or anodes) of valves. 


BATTERY, ‘“C” OR “BIAS.’’—Supplies 6a 
potential to the grid of a valve in order to 
make the valve perform its various functions 
at maximum efficiency and with a minimum 
consumption of “B’’ battery current. 


BATTERY, PRIMARY.—A battery of ceils 
in which the electric current is generated by 
chemical action as distinct from a secondary 
or storage battery in which an internal che- 
mical change is wrought by the application 
of an external current, when the battery is 
said to be charged; this. current is given 
back—or a considerable portion of it—on dis- 
charge, when the chemical change is reversed. 

BATTERY, SECONDARY.—A _ battery’ of 
secondary cells, the most common being the 
lead-acid type. ‘These cells can be recharged 
by electricity flowing through them in the 
reverse direction. 

BEAT-NOTE.— The result of super-impos- 
ing one oscillatory current on another in 
order to set up a third frequency or beat. 
Used in connection with heterodyne recep- 
tion. See “Heterodyne.”’ 

BORNITE.—Used as crystal detector’ in 


conjunction with zincite. Bornite is a chemical 
compound of iron, sulphur and copper. 

BROADCAST BAND.—The band of wave- 
lengths, generally ranging from 200 to 550 
metres. 

BROWNING-DRAKE.—The name applied 
too. a Special regenerative set using a slot 
wound primary in the regeneraformer, 

_ BUSBAR.—Cop'per wire, often tinned, used 
In Wiring the circuits of wireless sets. It is 
manufactured round (sectionally) and square. 

BUZZER.—An instrument, which, when 


pace in an electric current can be made to 
uzz. 


CAPACITY.—Capacity is the ability of any - 


thing to receive and store electricity. The 


unit of capacity is the quantity of electricity 

that can be forced into a device, or body, 

oy ap reseure of one yolt. It is termed a 
arad.”’ 


CAPACITY, DISTRIBU TED.—Capacity be- 


tween any two components of different volt-: 


ages. A coil ‘possesses distributed capacity. 


CAPACITY, INTER-ELECTRODE.—The 
capacity resulting from the proximity of elec- 
trodes in a valve. 


CAPACITY, RESIDUAL.—Refers to the 
small amount of capacity remaining between 
the fixed and moving vanes of a variable con- 
denser when they are at minimum position 


Usually .000025 — .00008 in broadeast band: 


condensers. 


CARBORUNDUM.—A carborundum crystal 
detector has the advantage of great stability, 
but it is generally recommended that to ob- 
tain the best results a small 44-volt battery: 
and potentiometer should be used with it. 


CARRIER - WAVE. — Sve “Continuous 
Waves” and ‘Modulation.’ 


CATHODE.—Sometimes spelt “Kathode.’” 
The filament or source of the electron sup- 
ply in a valve. (The negative electrode). In 
indirectly -heated A.C. valves it is separate 
from the filament. 


CATWHISKER.—A fine piece of wire, which. 
may be of various kinds of metal, usually 
in the form of a spiral coil, used in conjunc- 
tion with a detector crystal, upon which it 
rests when in operation. 


CELL.—One of the units of a battery of 
either wet or dry variety. 


CHARGER, BATTERY.—See “Rectifier.” 
CIRCUIT.—A collection of wireless. or elec- 


‘trical instruments so arranged, or wired, that 


a current can flow from one to another. with- 
out interruption. 

CIRCUIT, OSCILLATORY.—A_ circuit of 
condensers and inductances in which high 
frequency current will surge backward and 
forward. ; 

COIL.—A winding of wire. 


COIL, AIR CORE.—Inductance coils wound. 
on hollow formers. Used in the r.f. and if. 


portions of radio receivers. 

COIL, ASTATIC.— Similar to a_ solenoid 
coil, but at the centre the winding direction 
is reversed. 

COIL, BANK WOUND.—A plain cylindrical 
coil haying two or more layers wound one 
over the other. 

COIL, BUCKING.—Part of a winding or a 
separate winding on the same former as. 
another connected or mounted in such a way 
that its magnetic effects oppose the magnetic 
effects of the main or part of the main wind- 
ing. 

COIL, BASKET.—A coil formed by wind- 
ing wire round an odd number of pins pro- 
jecting radially from a central boss. Such: 
a coil has the appearance of certain forms of 
basket work. 

COIL, CHOKE.—<An inductance, comprising: 
a coil of very fine wire, without any associated 
condenser, designed to act as a choke to pre- 
vent the flow of high frequency currents in @ 
circuit. : 

COIL, HONEYCOMB.—<A type of § multi- 
layer coil in which the lattice formation of 
the successive layers suggests the honey- 
comb. 

_ COIL, IRON CORE.—A coil wound round 
iron, usually laminated silicon steel. Used 
in the audio portion of a radio receiver, 

COIL, LOADING.—An additional coil to in- 
crease the wavelength. 


COIL, SECONDARY.—See “Primary.” 

COIL, SOLENOID.—A plain coil wound on 
a cylindrical former. 

COIL, SWINGING.—A coil, usually for re- 
action, that is movable on its axis, in the field 
of another coil. 
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COIL TICKLER.—<A small coil carrying 
rectified current placed in the field of unrecti- 
fied current in such a manner as to teed back 
energy from the second to the first circuit, and 
so obtain greater magnification. 


CONDENSER.—A device capable of receiv- 
ing and retaining electricity. in its original 
form. 

CONDENSER, BALANCING COCR TRIM- 
MING.—A small condenser, usually 11 to 1d 
small plates, used with ganged condensers to 
balance out any small ditferences in the coils, 
and so make tuning more accurate. 


CONDENSER, BLOCKING.—Another name 
for a tixed condenser. Its purpose is to give 
a short path for radio or audio frequency 
currents, but to act as a bar to direct current. 


CONDENSER, BY-PASS.—A condenser 
whose function it is to carry high frequency 
current away from portions of the circuit 
where it is undesirable. 

~CONDENSER, ELECTROLYTIC.—A con- 
denser tormed by a metal as one plate and 
a liquid as the other with a gas layer as 
electrolyte. Such condensers possess high 
capacity. 


CONDENSER, FIXED.—Condensers whose 
capacity cannot be varied while the condens- 
ers are in use. 

CONDENSER, GANGED.—Two or more 
condensers arranged so that when the dial 
is rotated all the condensers move together. 


CONDENSER, GRID.—A small condenser, 
usually of about .00025 micro-farad capacity, 
-used in the grid circuit of a valve to bring 
about detection, 


CONDENSER, NEUTRALISING.—An_  ad- 
justable condenser of small capacity used in 
radio frequency circuits to neutralise the in- 
ternal capacity existing between the plate and 
grid elements of the valve or valves. 


CONDENSER (STRAIGHT-LINE TYPES). 
—There are three main types of variable con- 
densers. Straight-line capacity, straight-line 
wavelength, straight-line frequency. In 
straight-line capacity types the increase in dial 
reading represents a proportionate increase in 
the capacity of the condenser. Condensers 
of the s.l. wavelength type are such that if 
a graph were drawn dial-readings v. wave- 
length the stations would come in on a 
straight line. The same applies to the s.l. 
frequency types, only in this type frequency 
is plotted against dial-reading. 


CONDENSER, THROTTLE.—A variable 
eondenser used to control regeneration. 


CONDENSER, VARIABLE.—A condenser 
the capacity of which can be altered while 
it is in operation. 


CONDUCTOR.—A substance that permits of 
the flow of an electric current. 


CONSOLE.—An ornamental combination of 
receiver and cabinet standing from the floor 
and upon its own legs. 


CONTINUOUS WAVES (C.W.).—In modern 
radio communications, particularly for tele- 
phony, the actual signal is superimposed up- 
on a constant stream of h.f. waves, which 
are themselves inaudible. .In: telegraphy the 
constant stream is interrupted by the ‘‘make 
-and break’ of the Morse key. Continuous 
waves are called carrier waves for broad- 
casting purposes. 


; CORE.—The iron centre of an iron-cored 
inductance coil or transformer.is called the 
core. 


COULOMB.—Quantity of electricity given by 
‘one ampere flowing for-one second. One 
-ampere-hour—3600 coulombs. 


COUNTERPOISE.—A system of wires 
(usually insulated and placed directly under 
an aerial), which is employed as a substitute 
for an earth. 
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COUPLER, LOGCSE.—A convenient form of 
tuning instrument in which two coils are 
used, energy being transferred from one to 
the other electro-magnetically; if very. close 
together, they are ‘‘tight-coupled’; if far 
apart, “loose-coupled.” 


COUPLING.—A means by which energy is 
transferred from one circuit to another. 


COUPLING, RESISTANCE CAPACITY.— 
A system of audio frequency amplification 
whereby two valves are coupled together with 
a condenser. The plate and. grid ot the valves 
are energised through high resistances. 


COUPLING STATIC.—Statie here represents 
condenser and refers to the transference of 
energy from one circuit to another by virtue 
of a condenser linking the two circuits. 


CROSS MODULATION .—This is interference 
between two signals which are insufficientiy 
separated by the tuning circuits ‘before the 
R.F. amplifier, The result is that the modula- 
tion of one signal ‘becomes impressed on the 
other, and we hear our music plus music from 
another station. 


CRYSTAL.—A metal which passes electric 
current more readily in one direction than in 
the other, 


CURRENT.—An electric current is a move- 
ment of negative electrons, driven ‘by an 
electro-motive force. 


CURRENT, ALTERNATING.—In this type 
of current the voltage rises from zero to its 
maximum value and then falls back to zero, 
reverses, and goes to maximum value below 
negative. It then goes back to zero and 
commences the cycle again, 


CURRENT, CONTINUOUS.—Direct current. 


CURRENT, DIRECT (D.C.)—Current which 
flows always in the Same way and does not 
change its polarity. It remains at constant 
voltage. 

CURRENT, EDDY.—Currents induced in a 
conductor by adjacent varying magnetic fields. 

CURRENT, FILAMENT.—The 
taken to heat the filament of a valve. 


CURRENT GRID.—Internal current flowing 


current 


‘between grid and remaining electrodes of a 


thermionic valve. The normal direction is a 
current flowing into the valve. It is infinitesi- 
mally small. If current reverses, the valve 
detects or distorts. 


CURRENT, OSCILLATING.—Has the same 
characteristics as alternating current, but 
takes place at a radio frequency. 


CURRENT, PLATE.—That taken by _ the 
plate or anode of the valve. 


CYCLE.—One complete change in an alter- 
nating or oscillating current from zero 
through maximum positive to zero, through 
maximum negative, and (back to zero again. 


DAMPING.—Whenever energy is taken from 
a circuit by any cause that cause is said to 
introduce damping. 


D.C.C.—An abbreviation for double cotton 
covered. 


DEAD-END.—Unused portion of a coil. 


DECIBELS.—These are transmission units, 
used to measure differences in sound levels. 
10 decibels — 1 bel, and two sounds differ by 1 
bel when the energy of one is the square of the 
energy of the other. It is common. practice 
in wireless work to take the output from, say, 
a loud-speaker at some frequenecy and call 7t 
zero, and then calculate the output at any 
other frequency in terms of decibels difference. 


DEMODULATION.—The opposite of modu- 
lation—synonymous with detection. 


DEMAGNETISATION.—Action of depriving 
a magnet of its magnetism. Can be caused 
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by heat, dropping, or running current through 
it in wrong direction. 

DETECTION.—The process of stopping half 
the wave of alternating current so that the 
pulsations are in one direction only. 


DETECTION, ANODE BEND.—Detection 
by usimg the tbend in the anode current grid 
volts curve by the application of grid bias. 


DETECTION, LEAKY GRID.—A method of 
detection employing a grid-leak as condenser 
in the grid-circuit of the detector valve. 


DETECTION, LINEAR.—A_ detector is 
linenr when its a.f. output is directly propor- 
tional to the r.f. input. Such detectors pro- 
duce a distortion of 10 per cent. with 100 p.c. 
modulated signals in comparison with the 20 
per cent. distortion produced by the square 
law detectors. Anode bend detectors are 
linear only on a small proportion of the oper- 
ating characteristics. 

DETECTION, POWER.—A detector operat- 


ed at fairly high values. of input voltage. 
The actual detection is brought about by 


biasing the grid. ; 

DETECTOR.—A deyvice,. usually either a 
valve or erystal, for converting into wuni- 
directional current the radio impulses received 
from the aerial circuit. 

DETECTOR, SQUARE LAW.—Ordinary de- 
tectors operate on what is called the square 
law principle, that is, the a.f. output voltage 
is proportional to the square of the r.f. input 
voltage. 

DETUNING.—Tuning to a frequency 
slightly different from that received with the 
object of lessening signal strength. 


DIAPHRAGM.—That portion of a_ loud- 
speaker which vibrates and reproduces the 


sounds transmitted from a broadcast station. 


DIELECTRIC.—The name given to an in- 
sulator used as the separator of plates in a 
condenser. 
ure of the ‘goodness’ of the dielectric. The 
ereater the dielectric strength the greater the 
capacity of the condenser, other things, such 
as distance apart and size of plates, being the 
same. 


DIODE.—A thermionic valve containing two 
electrodes only—a plate and a filament. 


DIRECTION FINDER.—A wireless receiver 
in which the directional properties of cone or 
other forms of aerial are made use of to find 
the direction from which wireless signals are 
arriving. 

DISTORTION.—The process by which sig- 
nals are made not normal. May be pleasant 
or unpleasant to the ear.. 


D.S.cC.—An abbreviation for 
covering, 
DULL EMITTER.—A valve whose filament 


provides adequate electron emission, although 
heated only to a dull red, and consuming 


double silk 


but little current. Modern valves are ‘dull- 
emitters.” 
DUPLEX TELEPHONY.—Two-way  wire- 


less telephony, reception and transmission be- 
ing possible at the same time by this system. 


DYNAMO.—A rotary machine which gene- 
rates direct current electricity. 

DYNATRON.—A valve in which increase 
of voltage applied between plate and filament 
causes a decrease in. plate current. The 
action is opposite to that found in the nor- 
mal valve. 


EARTH.—In a wireless set the earth acts 
as one plate of the condenser, of which. the 
aerial is the other plate. 

EBONITE.—A hard rubber product 
sessed of excellent insulating .properties. 

ELECTRICITY.—The cause of all electric 
and magnetic effects. 


pos- 


The dielectric strength is a meas-. 


ETHER .—Theoretically a medium of great 
elasticity, presumed to pervade all space and 
matter. 


ELECTRODE.—Commonly applied to any 
of the metal elements enclosed in a valve, such 
as the filament or control grid, grid, anode 
(‘plate’), or screen grid. 


ELECTROLYTE.—A solution in which the 
passage of an electric current causes chemi- 
eal and electric changes. The atoms of the 
solution are broken up by the passage of the 
electricity. 


ELECTRON.—The smallest quantity of 
electricity known to exist. Hlectrons revolve 
at high speeds round their centres, and the 
group is known as the atom. The substance 
varies according to the number and arrange- 
ment of the electrons. A stream of electrons. 
flowing in a given direction is called an elec- 
tric current. 


ELECTROSTATIC VOLTMETER.—A volt- 
meter whose action depends on the repulsion 
between two plates. Its great advantage is. 
that no current is taken jby it, and so it can 
be applied to any circuit, and its reading is 
reliuble. 


ELECSTFROSTATICS.—That branch of elec- 
tricity which deals with charges when there 
is no flow of current. 


ELIMINATOR.—A device which renders the 
use of A, B, or C batteries unnecessary, as it 
permits the required electric current to be 
taken from the household electric mains for 
operating the receiving set. 

E.!M.F.—Electromotive force, the unit of 
which is the volt. A pressure capable of 
forcing a current of one ampere through a 
resistance of one ohm. See “‘Ohm’s Law.” 


EMPIRE CLOTH.—An insulating material 
made in the form of a yellow cloth, used fo- 
binding coils, separating turns on a trans- 
former, etc. 


EMISSION.—The stream of electrons 
thrown off by the heated filament of a valve. 


FARAD.—The unit of electrical capacity, 
being the capacity of a condenser which will 
store one coulomb of electricity at a pressure 
of one volt. 


FEED-BACK.—<An alternative term for ‘‘re- 
action,’ or the feeding back of high-frequency 
current from plate to grid circuit. 

FIELD STRENGTH.—The strength of the 
field created by a-transmitter at any particu- 
lar point. Expressed in millivolts per metre 
of receiving aerial. 

FILAMENT.—The thin wire inside the valve 
to which the low-voltage accumulator, dry 
battery, or transformer is connected. Its funec- 
tion is to give off electrons when heated. 


FILTER.—fTilters are used to eliminate un- 
wanted sounds or signals which interfere 
with reception. Is an essential in power sup- 
ply devices, for instance, to smooth out pul- 
sating currents into continuous currents 
necessary to supply plate and grid current 
for receivers. 5 a 

FILTER, BAND-PASS.—A filter placed be- 
tween the aerial and the grid of the first 
valve, whose function it is to exclude all 
unwanted signals. 


FLUX DENSITY.—Around a magnet or 2 
conductor carrying electric current the ether 
is strained in magnetic lines of force... The 
number of lines passing through a given area 
is referred to as the flux density. 


FREQUENCY.—In alternating currents the 
number of complete cycles or reversals of cur- 
rent per second. ‘Thus, we speak of a 50- 
cycle current as one which has fifty complete 
reversals per second. See “Current, Alternat- 
ing,’ and ““Wavelength.”’ 
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FREQUENCIES, AUDIO.—AIl frequencies 
corresponding to vibrations audible to the 
human ear. Frequencies between 15 and 
15,000 cycles per second are termed “audio 
frequencies.” 


FREQUENCY, FUNDAMENTAL.—The low- 
est frequency generated by any source of 
sound. 


FREQUENCY, RADIO.—A term applied to 
alternations or waves which occur at fre- 
quencies too high to be heard above 15,000 
per second. Spoken of in English terms as 
“Tigh Frequency.’ 


FREQUENCY, INTERMEDIATE.—The fre- 
queney used in superhets between the mixer 
and the second detector. ' 


FUSE—A device in series in a circuit which 
burns out when gq certain current is reached. 


GALENA.—A type of crystal (sulphide of 
lead) usually used in conjunction with a 
“catwhisker.’’ 


GANGING.—The arranging of several con- 
densers on the same spindle. 


GENERATOR.—A machine for converting 
mechanical energy into electrical energy. 


GRID.—A zig-zag or spiral of wire, or per- 
forated metal sheet, placed between the fila- 
ment and plate of a thermionic valve. 


GRID BIAS.—A voltage applied to the grid 
of a valve. See Battery, ‘‘C.”’ 


GRID, CONTROL OR SCREENING.—A 
fourth element introduced into screen grid 
valves to reduce the space charge and in- 
erease amplification. 


GRID CIRCUIT.—The circuit which exter- 
nally connects the filament and grid of a 
valve. 


GRID LEAK.—A _ high resistance (.1-10 
megohms) connected between the grid of a 
valve and the battery. Placed in shunt across 
the grid condenser it provides a path or leak 
whereby the electrons which collect on the 
grid may return to the filament. 


GRID, PRIMING.—A fifth element, used in 
pentode valves. It is connected to the filament. 


H.T.—English abbreviation for high tension 
battery. ‘“B” battery. 

HARMONICS.—Are those overtones whose 
frequencies are simple multiples of that of the 
fundamental. Thus the second harmonie of 
middle C (256 cycles) is 512, the third 4024, 
and so on. 


HAND-CAPACITY.—An effect which inter- 
feres with the tuning of a receiving set, cre- 
ated by the proximity of the hand to a vari- 
able tuning condenser. 


HEAVISIDE LAYER.—An upper layer of 
atmosphere (60 to 200 miles above the earth) 
which is presumed to atfect the transmission 
and reception of radio by acting as a reflect- 
ing or absorbing screen. 

HENRY.—The unit of self-inductance, be- 
ing that inductance which will so retard any 
change in the value of a current that it takes 
one second fer one volt to raise the current 
in a cirenit by one ampere. In tuning cir- 
cuits the henry is too big, and measurements 
are usually reckoned in terms of milli or 
micro-henries. 


HERTZ.—Unit used in speaking of radio 
transmission, being a cycle a second. 


HERTZIAN WAVES. — Electromagnetic 
waves by which all wireless signalling is 
accomplished. 


HETERODYNE.W—When currents of differ- 
ent frequencies flow in the same circuit they 
produce a frequeney which is equal either to 
their sum or to their difference. When- this 
- happens the frequencies are said to be hetero- 
dyne. 





HORSE POWER.—The unit of mechanical 
power, equal to 33,000 foot pounds per minute. 


HUM-BUCKING COIL.—This is a coil in 
series with the speech coil of a moving-coil 
speaker, but wound on the core near the field 
coil. Its purpose is to stop hum when the: 
field is excited by rectified A.C. 


HYDROMETER.—A device for testing the 
specific gravity and conditions of ‘‘wet’ A or 
B ibatteries. 


IMPEDANCE.—The total opposition offered 
by a circuit, or piece of apparatus, to a vary- 
ing or alternating current, being made up of 
the combined effects of resistance and rc- 
actanee expressed in ohms and dependent for 
value on the frequency ‘being received. 


INDUCTANCE.—Any change in current 
will cause an induced voltage in its or @ 
neighbouring circuit. The property of a cir- 
cuit which enables it to exercise this power 
is called inductance. It is measured im 
henrys. 


INDUCTION.—The action by which an elec- 
tric force is produced in a circuit because of 
its relationship to an electric field. Before in- 
duction can take place. either the voltage must 
fluctuate or the inducing body, usually a coil,. 
must move in the field. 


INSULATOR.—A_ substance of high resist- 
ance used to prevent the flow of an electric 
current. 


IJON.—A gaseous atom having a surplus or 
deficiency of electrons, the former being called 
a negative ion and the latter a positive ion. 


IONISATION.—The liberation of charged 
particles of gas, known as ions, due to ‘the 
liberation of ‘electrons from the atoms of the 


gas, generally the result of collisions between 


the gas atoms and high-speed electrons. 


JACK.—A device with springs to simplify 
connections. 
JAMMING.—Interference in the reception of 
signals caused by signals from other trans- 
mitters, 

AR.—The British Admiralty unit of capa- 
city, being 1/900, or .0011 of a microfarad. 


JUMBLE WOUND.—Any unsystematie meth- 
od of winding a eoil. 


KEY.—A switch by means of which tele-— 


graphic messages in Morse are sent. 
KILOCYCLE.—1000 cycles. 


KILOWATT (K.W.)—1000 watts. or 1 1-3 
horse-power; 746 watts being equal to 1 h.p. 


KNIFEH-SWIiITCH.— A common type of 
switch wherein the moving arms are thin 
blades of copper, which make contact by 
pressing between sprung pieces of the same 
metal. 


LAMINATIONS.—Thin sheets of ‘metal used 
to form the core of a transformer. 


LEYDEN #JAR.—The original condenser. 
consisting of a glass jar coated inside ‘and out 
with metal foil. It was invented at the Uni- 
versity of Leyden. 

LIGHTNING ARRESTER.—A _ device with 
a very small spark-gap frequently connected 
between the lead-in and earth wires ‘of the 
receiver, so that if the aerial is struck by 
lightning the discharge will jump across the 
gap and not flow through the circuit and 
damage the apparatus. 


LOAD.—Any form of resistance, inductance 
or impedance in a circuit is called a load. 


LOUDSPEAKER, BALANOED ARMATURE. 
—Usually called a ‘‘cone’’ speaker. Around 


an armature balanced between two strong 
magnets is a coil of wire connected with the 
set. The impulses from this magnetise the 
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armature, which is attracted to or repelled 
from the permanent magnets. 


LOEWE VALVE.—A multiple valve where- 
in several valve electrodes and their couplings 
are included in one evacuated glass bulb. 


LOUDSPEAKER, CONDENSER.—A type of 
speaker which depends upon attraction and 
repulsion of two-plates for its movement. 


LOUDSPEAKER HORN.—There are _ two 
permanent magnets around which is wound 
the coil in connection with the _ set. The 
current affecting the magnets attracts or re- 
pels a thin metal diaphragm which causes the 
air to pulsate. 


LOUDSPEAKER, INDUCTOR DYNAMIC. 
—A speaker between the moving coil and the 
balanced armature in principle. The coil 
connected with the set is wound round the 
permanent magnet and an armature is 
suspended between them. To this is at- 
tached the cone. 

LOUDSPEAKER, MOVING COIL.—A type 
of loudspeaker in which a coil of fine wire is 
wound on a collar of light insulating material 
and suspended in a strong magnetic field. The 
alternating speech impulses cause the collar 
to move to and fro between the magnets. The 
cone is attached to the collar. i 


LOW TENSION or L.T.-—‘‘A” Battery. 
MAGNETIC FIELD.—The space surround- 
jing a magnet pervaded'by lines of magnetic 
force. 
MAINS UNIT.—An Eliminator. 
' MEG.—A prefix meaning a million. 
METRE,.—89.37 inches. 


MHO.—American unit equivalent of conduct- 
ance (opposite of resistance) measured by 


- dividing the amplification factor by the im- 


pedance. Usually expressed in Mmicromhos 
(1/1,000,000mho.). To calculate conductance 
in m.mhos multiply amplification factor by 
1,000,000 and divide by impedance. 


MICA.—An insulating mineral commonly 
used for radio purposes in the component 


parts of fixed condensers. 


MICRO.—A prefix meaning a millionth part. 
MICROPHONE.—A device for transform- 


ing sound waves into electric waves. 


MILLER EFFECT.—An effect in a detector 
valve whereby energy is fed back through the 
anode-grid capacity. This interferes with the 
efficiency of the detection. 

MILLI.—One-thousandth part. 


MODULATION.—The impression of sound 
waves on the carrier. : 

MORSE-CODE.—The system of dots and 
dlashes by means of which international tele- 
graphic communication is carried out. 

MOTORBOATING.—A regular put-putting 
noise in the speaker, due usually to some form 
of audio instability. 

MU.—Name of a Greek letter used to de- 
note amplification factor. 


NEON LAMP.—A! glass bulb containing two 


-metal electrodes and filed with neon gas at 


a low pressure. When a sufficiently high 

potential difference is. applied across the elec- 

trodes, the negative electrode ‘glows owing to 

a discharge taking place through the gas, 
NEUTRODYNE.—A receiver employing neu- 

wralising condensers, and not using regenera- 
ion. 


NON-INDUCTIVE CONDENSER, — Most 
condensers of high capacity are made by wind- 
ing two layers of metal, separated by insula- 
tor, in a roll—like a roll of bandage. The re- 
sult is that the coil of metal has considerable 
inductive effect, which may affect a circuit 
very much. To avoid this q special form of 


winding is sometimes employed, and the con- 
denser is then guaranteed as ‘non-inductive.’ 


NON-INDUCTIVE RESISTANCE.—This is 
usually made of composition. The ordinary 
Wwire-wound resistor, being a coil, has consid- 
ae inductance, and we often need to avoid 
this. 


OHM.—The unit of electric resistance. A 
column of mercury having a weight ‘of 14.4521 
grams when formed into a thread of 106.3 
cms. long and’maintained at 0 degrees C., has 
a resistance of 1 ohm. 


OHMS LAW.—According to Ohm’s Law: 
Current (I) (in amperes) equals voltage (B) 
divided by resistance (R) (in ohms); resist- 
ance (in ohms) equals voltage divided by cur- 
rent (in amperes); voltage equals current (in 
amperes) multiplied by resistance (in ohms). 
In symbols: I equals B/R, E equals RI, R 
equals B/I. : 


OSCILLATOR.—Any device which will pro- 
duce or emit oscillating current. 


PARALLEL.—Where current from a _ bat- 
tery divides between two or more conductors 
and the whole current does not flow through 
each in turn, the connection is said to he 
shunt or parallel in contradistinction ‘to the 
second connection, which would be said to be 
in series. 


PAXOLIN.—A pressed board made of com- 
pressed layers of paper soaked in a tbakelite 


mixture. It makes a /board of excellent insul- 


ating quality, and is also light and strong. 


_ PEAK.—A point in tuning at a given fre- 
queney where the most accurate setting, and 
consequently best results, are obtained. 


PENTODE.—A valve with five electrodes. 


PERIKON.—A. form of crystal ‘detection in 
which contact is made between two crystals, 
such as zincite and bornite. 


PERMALLOY.—An alloy consisting of ‘iron 
and nickel in various proportions, having a 
high magnetic permeability. 

PHMASE.—A fraction of a cycle measured 
in degrees. 

PICK-UP.—A device for attaching to a 
gramophone to enable the signals from the 
record to be amplified by the radio set. 

PLATE.—Anode of the valve. 


PLUG.—A device used in conjunction with 
a jack to allow of easy connection and dis- 
connection between two portions of an electric 
CIFCuit: 

POSITIVE.— Electrical pressure greater than 
earth, 


POTENTIAL.—A relative quality, best ex- 
plained by an example: Thus, the positive ter- 
minal of a 6-volt accumulator has a poSitive 
potential of 6 volts (or 6v. plus) relatively to 
the negative terminal—which is, of course, 6 
volts negative (or 6v. minus) in regard to the 
positive terminal, 


POTENTIOMETER.—An instrument used 
determining potential difference. Usually 
applied to a compact device for varying che 
potential applied to different parts of wireless 
circuits. 

POWER PACK.—A device including a trans- 
former, rectifier, smoothing condensers, and 
resistances to do away with batteries. 


PROTON,.—A positive particle of electricity. 
It is now supposed that each atom of matter 
consists of a nucleus formed by a proton or 
protons and electrons, surrounded by a ring 
of satellite electrons. The nature of the matter 
is determined by the number of these particles 
and their arrangement, 
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RADIATION.—The action by which waves 
are sent out from their source. 

REACTANCE.—The opposition offered to the 
flow of varying current by a condenser (capact- 
ity reactance) or by an inductance (inductive 
reactance), 


REACTION.—By coupling either electro- 
magnetically or electro-statically, the plate 


circuit of a valve back to the grid circuit of 
the same of a preceding valve, a portion of 
the amplified energy in the plate circuit is 
fed back into the grid circuit, from which it 
again passes through the valve and is re- 
amplified. 

RECEIVER, RADIO—A combination of 
parts which makes possible the reception ot 
radio waves. 

RECTIFIER, BULB.—In battery charging 
appliances, a [bulb rectifier consisting of a fila- 
ment and a plate in a glass bulb having a 
low vacuum or special gas, is used for the 
purpose of rectification, 


RECTIFIER, COPPER OXIDE.—Plaites of 
metal having oxidised surfaces are clamped 
together and have the effect of rectifying 
alternating currents. 

RECTIFIER, ELECTROLYTIC.—A chemical 
solution contained in a glass jar with tw» 
electrodes usually of aluminium and carbon, 
the action of which is to rectify. 


RECTIFIER, VALVE.—Usually a two-elec- 
trode valve which, when suitably connected, 
has the property of rectification. 

REFLEX,.—Type of circuit in which ampl:- 
fication is repeated through one or moze 
valves, Thus a valve may perform the duty 
of an amplifier of radio as well as audio-fre- 
quencies simultaneously. 
as dual amplification. 

REGENERATION.—See reaction. 

REGENERAFORMER.—An air core trans- 
former with a reaction winding to allow R.F. 
current from the detector plate to be fed back 
into the grid circuit, ; 

RELAY.—A device whereby a current from 
one circuit switches in another circuit, 

REMOTE CONTROL.—A method of control 
whereby ne can switch a set on or off from 
another room. It involves the use of a relay 
actuated Iby a dry (battery. 

RESISTOR.—A device to break down voltage 
when current is flowing. 


RESISTANCE, R.F.—The resistance which 
a conducting path offers to radio-frequency 
currents. 


RESONANCE.—If two tuned circuits are 
both adjusted to the same wavelength they are 
said to Ibe in resonance. 

RESONANCE.—The name given to the be- 
haviour of an electrical circuit when arranged 
to have a maximum response to an applied 
BJM... When we tune in a signal we really 
arrange the tuning circuit to ‘be in resonance 
with the applied signal. Resonance in qa loud- 
speaker means an exaggerated response to a 
certain frequency. If a loud-speaker has out- 
standing resonances at certain frequencies the 
result is very distressing distortion. 

R.F.C.—A choke which offers considerable 
impedance to radio frequency currents. 

RHEOSTAT.—A variable resistance used for 
the purpose of controlling the flow of curre.t. 

ROOT-MEAN-SQUARE,.—This is a term ap- 
plied to alternating current or voltage. Et. 
means the value of current which would give 
the same heating effect as a direct current of 
that value. It is the value usually taken for 
A.C., the maximum reached in a half-cycle be- 
ing called the ‘peak’ value, and is 1.4 times as 
big as the ‘RJM.S,. value. It we are told that 
our AJC, supply is at a pressure of 200 volts 


This is also known . 


we understand that this is the root-mean- 
square value. ; 


S.C.C.—Single-cotton-covered. 


SELENIUM CELL.—A primary cell whose 
resistance varies according to the intensity of 
the light falling upon it. 


SERIES CONNECTION.—Method of connec:- 
ing ‘batteries, etc., by joining positive of one 
to negative of another, ‘The voltage is equal 
to the sum of the voltage of each individual 
cell, 


SELECTIVITY.—The ability of a receiver to 
distinguish between two adjacent frequencies. 


SHIELDING (or screening).—In order to 
retain a certain degree of compactness in a 
receiving set it is often necessary to place cer- 
tain components closer together than is 
theoretically desirable, and in order to mini- 
mise possible interaction, the components 
(such as low-frequency transformers) are 
shrouded (or shielded) ‘with soft iron, lead, tin 
foil, or copper foil. 

' SHORT CIRCUIT.—The name given to the 
shunting of an electric source by a circuit of 
such low resistance that too great a current is 
taken. It is a comparative term, for a resist- 
ance of 20 ohms nvould be a short circuit on 
230-volt a.c, mains, and the fuse would ‘blow,’ 
whereas the same resistance applied to a 
pocket-lamp lbattery would not be a short ciz- 
cuit, only about one-fifth of an amp. resulting. 
A condenser will act as q short circuit to radio- 
frequency currents. If we shunt our loud- 


speaker svith a fixed condenser of 2 mfd, cap- 
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acity most of the current will be ‘shorted’ 
through the condenser. 


SHORT-WAVE.—The term is usually applied 
to wavelengths under 100 metres (i.e., frequen- 
cies of more than 3000 k.c. per second). Tne 
term “ultra short’? is used to designate the 
wave-band below 12 metres. 


SHUNT.—Parallel. 


SIDE-BAND SPLASH.—The name given to 
a peculiar form of interference, which occurs 
when we hear speech from an unwanted prc- 
gramme interfering with the desired one with 
peculiar grasshopper noises, tsit, tsit. 


SMOOTHING CIRCUIT.—A circuit consist- 
ing of a number of inductances and condensers 
used for eliminating the ripple or pulsating 
component of an uni-directional current, such 
as that obtained from a rectifier, 


SKIN EFFECT.—The tendency for Rib: 
eurrent to flow on the outside instead of 


through a conductor. 


S.L.F.—These letters mean ‘straight-line fre- 
quency,’ and refer to that design of variable 
condenser vanes whereby the numlber of de- 
grees through which the vanes are turned is 
proportional to the frequency of the circuit 
thus tuned. 

S.L.W.—These letters mean ‘straight-line 
wave-length,’ and refer to that design of vari- 
able condenser vanes whereby the number of 
degrees through which the vanes are turned is 
proportional to the wave- length of the circuit 
The name ‘square law’ is also 
applied to the same design. 

SOLENOID.—<A type of electro-magnet in 
which the armature is attracted into the cen- 
tral space in the interior of the windings, when 


current is passed through the coil. Applied 


to ‘coil’ means ene wound on a eylindrical 
former. 

SPAGHETTI.—An insulated sleeving for the 
purpose of covering busbar wire. 

STAGE GAIN.—The number which shows 
the magnification obtained from a valve and 
its associated coupling. 

STALLOY.—A soft iron admirably. suited 


‘for the core of audio frequency tronsformers 


and chokes, 

SULPHATING.—The name _ given to ths 
white deposit on the plates of the accumulators 
when they have ‘been left uncharged for some 
time. Bad sulphating is incurable. 

SUPER-REGENERATION.—The application 


of reaction to such a degree that oscillation 


would take place, ‘but is stopped by a special 


arrangement of circuit. The Armstrong and 


Flewelling circuits are special instances of 
Great sensitiveness is 


necessary. 


TELEVISION.—Transmission and reception 


-of images- of moving objects ‘by radio, 


TENSION. Voltage. 
THERMAL DELAY SWITCH.—A switch 


Which depends on heating. It is wsually ar- 


ranged in an all-mains set so that the valve- 
heaters shall get hot before the high-tension 
volts are switched on. ‘This avoids damage {> 


‘the valves. 


THERMIONIC VALVE OR TUBE —The 
name which is sometimes used for a wireless 
valve, and is, of course, the correct name. 


THRESHOLD HOWL.—tThis is the sound 


‘produced when we use reaction, but before the 


‘set goes into oscillation. It is usually due to 
feed back of high-frequency currents from the 
audio side to the tuning circuits, or even the 
aerial. <A special filter has often to be fitted ts 


“prevent this. 


TICKLER.—An American expression denot- 
ing a reaction coil. 

TRANSFORMER.—A device for transferring 
A.C. from one circuit to another without 3 
inechanical connection, 

TRANSFORMER, AUDIO.—A_ transformer 
with an iron core used in audio circuits. 

TRANSFORMER, AUTO.—A transformer 
with only one winding, The primary circuit 
is tapped into the secondary. 

TRANSFORMER, POWER.—A transformer 
to step up or down the A/C; mains to supply 
a radio receiver, 

TRANSFORMER, RADIO.—A_ transformer 
consisting of relatively few turns, with an open 
core, and employed in radio circuits. 

TRANSIENT.—This is a sudden change 11 


conditions, and a loud-speaker depends for its” 


faithfulness on a fairly good response to tra‘- 
sients in speech and music. If there is any 
time lag sve’ iget confusion. 

TRICKLE CHARGER.—An accumulater 
charger which is arranged to charge at a low 
rate, usually 4 amp. 


~ 


TRIMMER.—See ‘i1Condenser Balancing.” 


TRIODE.—An alternative name for the three- 
electrode thermionic valve. 


TUBE.—The American term for “valve.” 

TUNED ANODE.—A form of high-frequency 
intervalve couplIng in which a single-tuned coil 
is used, 


VALVE,—A tube exhausted of air or filled 
with gas containing conductive Ibodies—ele:- 
trodes; it thus has the power of rectifying and 


“amplifying electric currents, 


VARIOMETER.—Similar to vario-coupler, 
but the two coils are joined in Series, and the 
total inductance is varied. A variometer gives 
as smooth a method of varying inductance as 
does a variable condenser that of capacity. 

VERNIER.—This is really a special form o£ 
sliding scale which in conjunction with q fixe'l 
scale enables us to get very accurate readings 
ot lengths and angles. In radio the name has 
been adopted for those end vanes to some var:- 
able condensers by means of which we ¢an 
make very fine adjustments. 


VERY SHORT WAVES.—The official name 
for ultra-short Nwaves. 


VOLT.—The unit of electrical pressure. Da- 
fined as the pressure needed to drive one amp. 
through one ohm. 


_ WATT.—The electrical unit of power, equals 
1 volt multiplied iby 1 ampere; 746 watts equa!s 
1 horse-power; 1000 watts equals 1 kilowatt. 


WAVE.—A disturbance of some elastie suib- 
stance having a regular frequency. 

WAVE-TRAP.—A device to eliminate inter- 
ference from a local station. 


WAVE-METER.—A calibrated tuned ecirecu:t 
which radiates, either by means of a ‘buzzer or 
an oscillating valve (known respectively as a 
buzzer wave-meter and heterodyne wave-meter) 
oscillations of a known frequency or waye- 
length, : 

WET BATTERY.—This is any cell or com- 
bination of cells which uses liquid electrolyte. 


WOOD’S METAL.—An alloy which melts at 
very low temperature, and is therefore useful 
for the home constructor when fixing a crystal 
into a metal cup. 

WUNDERLICH VALVE.—A _ speciai vaive 
with one plate and two interwoven grids, as 
well as cathode and heater, invented in Ame- 
TICa cs tLis specially designed for perfect detec- 
tion, and also is very userultor automatie vol- 
ume control. 
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| cK iba me oF the weceth a Full 

= Power ‘Batteries is found in the fact that. they 

were chosen | by the < Mount : Everest Expedition — 
for the receiving and transmitting apparatus. — 

To what sterner test ‘could any battery be — 

put than the rigours of the extremes of — 

temperatures and the buffeting in the. arduous 
ascent, oe eS 
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